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COMPUTERS 


Raw Speed: The © quickest 
computers you can Duy 

How to use supercomputers 
in your business 


Intel builds a supercomputer 
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QUALITY, 


challenge of your most demand- pentium 


| Т^ PowerServer SMP is aL 
{= engineered to meet the ts 1 ride 


ing information processing 


needs-with no compro- 


mise in system 
reliability. All 
Й) PowerServers feature 
= Intel’s Pentium® 
-= processor technology, 
paired with 


ample RAM to 


T 


give you an ideal combination 


of speed and power. 


P133 POWERSERVER SMP 


e Intel 133MHz Pentium processor 


• Dual Pentium SMP ZIF sockets ui he i 
e 512K write-back cache, flash BIOS И | 
* Slots: 5 EISA, 2 PCI, 1 EISA/PCI И 
° PCI 32-bit Ultra SCSI Fast-20 controller "бор Me 
• 4X SCSI-2 CD-ROM drive, 3.5" floppy drive Microsoft 
e PCI 64-bit video, MPEG, 2MB EDO Windows 95 


* Full-size tower with 10 drive bays 
* Microsoft? Mouse, 104-key keyboard 
e Microsoft Windows® 95 CD 


А * 16MB RAM • 1GB SCSI-2 hard drive 
e 15" Micron 15FGx, 1280NI, .28mm monitor 


' Business lease $130/month 


В • 32MB RAM • 2GB SCSI-2 hard drive 
• 15" Micron 15FGx, 1280NI, .28mm monitor 


“т, JJ. Business lease $164/month 


» With second 133MHz Pentium processor......add $799 
б With Windows NT Workstation 3.51 CD........ add $249 


P266 PowERSERVER SMP 


e Dual 133MHz Pentium processors 

e 512K write-back cache, flash BIOS 

• Slots: 5 EISA, 2 PCI, 1 EISA/PCI : 
e PCI 32-bit Ultra SCSI Fast-20 controller 54 | 
e 6X SCSI-2 CD-ROM drive, 3.5" floppy drive — MICROSOFT 
e PCI 64-bit video, MPEG, 2MB EDO READY-TO-RUN 
• Full-size tower with 10 drive bays 

• Microsoft Mouse, 104-key keyboard 

• Microsoft Windows NT Workstation 3.51 CD 


А * 32MB RAM • 2GB SCSI-2 hard drive 
e 15" Micron 15FGx, 1280NI, .28mm monitor 


Business lease $180/month 


В *64МВ RAM * 4GB SCSI-2 hard drive 
• 17" Micron 17FGx, 1280NI, .26mm monitor 


7 Business lease $242/month 


ELIABILITY, SEI 


“The Millennia is nothing short 
of the best all-around PC 


available on the market today." 
PC Magazine, April 25, 1995 


Wi: 133MHz of screaming 
Pentium? processor 
horsepower, Micron's P133 


Millennia races far ahead of all 


established benchmarks into a 


May 30, 1995 


whole new universe of unbridled P120 MILLENNIA 


computing performance. And with new 
memory technologies like EDO memory and 
pipelined burst cache, this proven champion 
is optimized to perfection. The P133 
Millennia is ready to run any application you 


want. Right now! There's no stopping the 


. Micron Millennia. So what's stopping you? 
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P133 MILLENNIA 


* Intel 133MHz Pentium® processor 

e 256K pipelined burst cache, flash BIOS 

* 4X EIDE CD-ROM drive, 3.5" floppy drive 

e SoundBlaster” 16 stereo sound & speakers 
* PCI 64-bit video, MPEG, 2MB EDO 

• Tool-free mini-tower or desktop 

* Microsoft® Mouse, 104-key keyboard 

• Microsoft Windows® 95 CD 


A e 8MB EDO RAM * 850MB EIDE hard drive 
e 15" Micron 15FGx, 1280NI, .28mm monitor 
e Microsoft Works 95 CD 


2,399 
" Business lease $86/month 


• 16MB EDO RAM • 1.2GB EIDE hard drive 
e 15" Micron 15FGx, 1280NI, .28mm monitor 
e Microsoft Office Pro 95 & Bookshelf 95 CDs 


2,899 
I ^ . Business lease $103/month 


• 32MB EDO RAM * 1.6GB EIDE hard drive 
e 17" Micron 17FGx, 1280NI, .26mm monitor 
è Microsoft Office Pro 95 & Bookshelf 95 CDs 


3,899 
y= Business lease $133/month 


e With 120MHz Pentium processor......subtract $100 
subtract $200 


P133 MILLENNIA PLUS 


• Intel 133MHz Pentium processor 

e 256K pipelined burst cache, flash BIOS 

e PCI 32-bit Ultra SCS! Fast-20 controller 

è 6X SCSI-2 CD-ROM drive, 3.5" floppy drive 
e SoundBlaster 16 stereo sound & speakers 

e PCI 64-bit video, MPEG, 2MB EDO 

• Tool-free mini-tower or desktop 

« Microsoft Mouse, 104-key keyboard 

« Microsoft Windows 95 CD 

e Microsoft Office Pro 95 & Bookshelf 95 CDs 


A * 16MB EDO RAM * 1GB Fast SCSI-2 hard drive 
• 15" Micron 15FGx, 1280NI, .28mm monitor 


3, "To Business lease $112/month 


B.» 32M8 EDO RAM © 2GB Fast SCSI-2 hard drive 
« 15" Micron 15FGx, 1280NI, .28mm monitor 


4 299 
lj Business lease $147/month 


IMB EDO RAM e 4GB Fast SCSI-2 hard drive 
* 17" Micron 17FGx, 1280МІ, .26mm monitor 


*b. 799 
p Business lease $206/month 


DELIVERS! 


$ o a m x Е / hs; 
icron's Pentium processor- | 

M based MPC is loaded with power, and | 
packed with standard features that other PC f i »! le} 


s ә , & А as б 
сотрапіеѕ ааа аѕ ехігаѕ. Тһе Містоп Ноте | 


MPC presents the most complete multimedia #*%° 


experience in a single package. 


P75 Home MPC 


* Intel 75MHz Pentium processor 

* 256K write-back cache, flash BIOS 

e 8MB EDO RAM * 850MB EIDE hard drive 

e ДХ EIDE CD-ROM drive, 3.5" floppy drive 

e SoundBlaster 16 stereo sound & speakers 

• 14.4 fax/modem, speakerphone, voice mail 

° PCI 64-bit video, MPEG, 2MB EDO 

e 15" Micron 15FGx, 1280NI, .28mm monitor 

• Tool-free mini-tower or desktop 

e Microsoft Mouse, 104-key keyboard 
Microsoft Windows 95 CD 
Microsoft Works 95 CD 

' Microsoft Scenes: Sports Extremes; Microsoft 
Bob CD; Microsoft Encarta 95 CD; Quicken 
Deluxe Edition CD; Microsoft Dangerous 
Creatures CD; Microsoft Golf Multimedia CD; 
Trial subscriptions for Compuserve, Prodigy 
and America On-Line. 


| 1 J ^ 
' With 100MHz Pentium processor......... add $11 


P155 Номе MPC PRO 


* Intel 133MHz Pentium processor 

• 256K pipelined burst cache, flash BIOS 

• 16MB EDO RAM * 1.2GB EIDE hard drive 

* 4X EIDE CD-ROM drive, 3.5" floppy drive 

* SoundBlaster 16 stereo sound & speakers 

* 14.4 fax/modem, speakerphone, voice mail 

° PCI 64-bit video, MPEG, 2MB EDO 

• 17" Micron 17FGx, 1280NI, .26mm monitor 

* Tool-free mini-tower or desktop 

* Microsoft Mouse, 104-key keyboard 
Microsoft Windows 95 CD 
Microsoft Office Pro 95 & Bookshelf 95 CDs 
Microsoft Scenes: Sports Extremes; Microsoft 
Bob" CD; Microsoft Encarta" 95 CD; Quicken? 
Deluxe Edition CD; Microsoft Dangerous 
Creatures CD; Microsoft Golf Multimedia CD; 
Trial subscriptions for Compuserve", Prodigy" 
and America On-Line", 
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Microsoft® 
Windows 95 


Designed for 


NN 


= мү \ 


Рко180 MAGNUM YD 


e Intel 180MHz Pentium Pro processor 

e 256K internal cache, flash BIOS 

e 6X EIDE CD-ROM drive, 3.5" floppy drive 

e SoundBlaster™ 16 stereo sound & speakers 
e PCI 64-bit video, MPEG, 2MB EDO 

e Tool-free mini-tower or wipes. 

• Microsoft® Mouse, 104-key keyboard 

e Microsoft Windows NT Workstation 3.51 CD 
e Microsoft Office Pro 95 & Bookshelf 95 CDs 


Д * 16MB RAM ° 1.2GB EIDE hard drive 
e 15" Micron 15FGx, 1280NI, .28mm monitor 


$3 , 999 Business lease $136/month 


B »32MB RAM • 1.6GB EIDE hard drive 
e 17" Micron 17FGx, 1280МІ, .26mm monitor 


54,999 Business lease $170/month 


FFORDABLE WORKSTATIONS 


ffordable workstation performance is now a 


reality. New from Micron—the Pro200 
Magnum Plus workstation is the most 


Ө. o 
advanced system available today. It insid 


. . : PENTIUM.PHO 
combines exceptional Micron STER 


engineering with Intel's advanced Pentium? Pro ` 
processor, and Windows® NT. The result is the 


fastest, most reliable system on 


= the market. Where else would 


you expect to find this kind of 
quality and engineering except from 


Micron—the technology leader. 


PR0200 MAGNUM PLUS e» 


• Intel 200MHz Pentium Pro processor 
e 256K internal cache, flash BIOS 
e PCI 32-bit Ultra SCSI Fast-20 controller 
e 6X SCSI-2 CD-ROM drive, 3.5" floppy drive 
e SoundBlaster 16 stereo sound & speakers 
e PCI 64-bit video, MPEG, 2MB EDO 
e Tool-free mini-tower or desktop 
e Microsoft Mouse, 104-key keyboard 
e Microsoft Windows NT Workstation 3.51 CD 
e Microsoft Office Pro 95 & Bookshelf 95 CDs 


А * 32MB RAM • 2GB Fast SCSI-2 hard drive 
e 15" Micron 15FGx, 1280NI, .28mm monitor 


"3. 599 Business lease $183/month 


В · 64MB RAM • 4GB Fast SCSI-2 hard drive 
e 17" Micron 17FGx, 1280NI, .26mm monitor 


37 ,399 Business lease $242/month 


* With 150MHz Pentium Pro processor.....subtract $100 


e With 200MHz Pentium Pro processor............ add $300 C ТЕШИ RAM SSE Fast 5:312 hafe ahve 


e 21" Micron 21FGx, 1600NI, .28mm monitor 


$1 2, 299 Business lease $395/month 


) 
900 E. Karcher Road, Матра, ID 83687 • Mon-Fri 7am-8pm Sat 8am-5pm (MT) It $ Your Call 


International Sales Hours: Mon-Fri 7am-6pm 
208-463-3434 © Fax 208-463-3424 • Purchase Order Fax 208-467-5384 
Technical Support De 24 Hours A Day - 7 Days A Week m = 


Intemational Intemational Fax oll Free From Mexico Call Free From Puerto Rico Call Toll Free Кот Canada Call . , 
708-465-597) 208-465-8993 Fi 95-800-708-1755 "800 708-1756 [+ "олет http://www w.mei.micron.com 
©1995 Micron Electronics, Inc. All rights reserved. All prices and specifications subject to change without notice. Micron Electronics, Inr. cannol be responsible lor omissions and/or errors In typog- 
raphy or photography. Intel, Intel inside, and Pentium ere registered trademarks of the Intel Corporation. Microsoft is a registered trademark and Windows, Windows NT and the Windows logos ars 
trademarks of Microsofi Corporation. Ай other company trademarks are trade names of each respective company. Prices do not include shipping and handling. 30-day risk-free money back guar- -— 
anise does noi Include retum freight and origina! shipping/handting charges, applies only ta Micron brand products, and begins from date of shipment. All returns require RMA numbers and must 
be shipped In the original condition prepaid and Insured. Lease prices based on 36-month lease. FAM-BYT-9601 ELECTRONICS INC 
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| "Symantec C++7.0 achieved a clean sweep on our 32-bit C++ compiler tests. The sample 
: : = application that we created in Symantec C++ 7.0 was smaller and faster than those produced 
| Т by the best products in our last C-compiler roundup (April 11, 1995).” 
— PC MAGAZINE - August 1995 


in background and allows you to 
go anywhere in your program 
instantly — even before compiling. 
It also lets you graphically view 
your class hierarchy and add new 
classes simply by dragging and 
dropping. You can also modify 
any classs inheritance hierarchy 


graphically And you have the abil- 


ity to automatically locate any class 


WHEN IT COMES To FAST WINDOWS DEVELOPMENT, ONE CHART IS 


he word is out on Symantec 


C++ Version 7. PC Magazine: 
“This programming package is not 
only the fastest C-based applica- 
tions-development environment 
we've seen, it offers unprecedented 
tools for creating and maintaining 
code, eases the transition to 32-bit 
programming, and addresses sever- 
al weaknessess found in Microsoft 
Visual C++.” PC Week calls it 
“A+ tools for C++ design”. And 
InfoWorld confirms it’s a “Hot 


Pick”. You'll pick Symantec C++ 


too, if you want the fastest way to 
develop for Windows 95, 
Windows NT 3.51, Windows 3.1 
and DOS. 


THE FIRST 
OBJECT PROGRAMMING 
ENVIRONMENT. 


Symantec С++ Version 7 


CHapPtrTolord 


k aar- — EE 


TTC 
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implementation, plus much more! 


THE NETBUILD REVOLUTION. 


Build applications faster than 
you've ever imagined with new 
NetBuild™. It lets you automatically 


distribute the build process over 


га стуу ы = АЕТ 


` Menben ol CMainrama. 
i |intrame Tal wfFunstione 
- 4 CHainFrane 
OO LCS DATA i} 


Ptr 


LASSI 
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lets you quickly architect and 

navigate your application with cdi 
a dynamic Class Editor and 

graphical Hierarchy Editor. 


Л j 


Symantec C++ incremen- 


tally parses your C and C++ code 


ClapStringToOb 
. CMapStringTeOb::CAssoc У: Soetoro 


int CMainFrame: :0 Create (tecREATESTRUCT [КЕТУУ 


ns qnd: "OnCreate( ipCraateStruct ) se wt) 
go : 


x 
ad 
Li (Im wndToolBar.Create(chis)- 1| 
TR vndToolBar Ioadbi map а MAINFRAME) нан" | 
* 


CManFimmeÜncsais (manimcop) —— р: | Ше! Сай] 


Offer valid in U.S.A. only For more information in Canada, call 1-800-365-8641. In Australia, call 2879-6577. In Europe, call 31-71-353111. Symantec, NetBuild and OPTLINK are trademarks and registered trademarks of Symantec Corporation. 


multiple computers on your LAN, HIGH COMPATIBILITY. C++ automatically migrates all 


dramatically reducing build times. Symantec С++ is highly com- your Borland and Microsoft 

In addition, the Wizard-like patible with Microsoft project files. 
AppExpress™, ClassExpress™, and C/C++, and shares most To ease your transi- 
ProjectExpress™ boost productivity of the same formats, 1 2 jÎ tion, we also provide a 
by letting you easily generate and object model, and nam- н к , white paper and migra- 
extend MFC applications. ing conventions. You can \ Cr r B tion utility on our web 

And to make your link-cycle seamlessly mix Symantec Ч EE mm M site that allows you to 
lightning-fast, theres new multi- and Microsoft DLLs and executa- move your OWL applications to 
threaded 32-bit OPTLINK® — bles. Furthermore, Symantec Symantec C++. 


WORTH А MILLION WORDS. NEW SYMANTEC C++ VERSION 7. 


written in assembly language for м GET МОВЕ FACTS 
Pa 
unmatched performance. "d MFO ч ON THE WEB. 
byw Ж ОСЕ 
For building great Windows r o APRIL 11,1995 


PC Magazines benchmark is 
SUPPORTS 16-AND 


resources easily, we've added 32.BIT PLATFORMS proof that Symantec С++ is the 
-— ; EXCEPTION HANDLING 
ResourceStudio™ — which sup- RTTI and template support. fastest C++ out there. So what are 


LATEST MULTISCOPE DEBUGGER 
with sub-project and file-level options support. 
NEW SUPPORT FOR 


ports the widest range of you waiting for? To find out more, 


Windows resources including LONG EILE NAMES call the toll-free number below. Or 
and UNC notation. 
Windows 95 controls. WIN 32 SDK HEADERS contact us on the World Wide Web: 
libraries and sample files included free 
NEW CLASSEXPRESS http://www.symantec.com/lit/dev/dev.html. 
to customize your MFC/OLE applications. 
NEW PROJECTEXPRESS 
енун 70 Fo megan EEE Lm ei sae : 
projects into the IDDE. • Act fast and get your hands on Symantec ° 
NEW OBJECT ORIENTED CLASS ; C++, the fastest C++, and get $50 


Y EDITORS 
AND HIERARCHY EDITO back. See store for details. But 


NEW NETBUILD : | 
for distribui build of yner applica : hurry. Offer expires January 31, 
NEW RESOURCESTUDIO > 1996. For more information call 
state of the art resource editors for 16- and • 1-800-628-4777, Ext. ФАРА. 
32-bit resource editings. T———— c—"— 


SYMANTEC} 


All other trademarks are the property of their respective holders. All rights reserved. ©1995 Symantec Corporation. 
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Server 
Management .........107 
BY JON UDELL 

A look at OS and server 
combinations that can ease 
Web-site management. 


COMPONENTW ARE 


Killer Components ..... A. 81 
BY ALAN JOCH 

Today's standards define 

common interfaces to make 
components interoperable. Do 
they go far enough? 


Integration, Not 


Perspiration................... 83 
BY DAVID S. LINTHICUM 

CORBA, OLE, and OpenDoc 
promise to make it easier to 
develop applications. 
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COVER STORY 


= The World’s 
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BY TOM THOMPSON 


Fastest Computers _ + 


You don’t have to live in a lab in an ivory tower to work with a 
supercomputer. The fastest machines ever are now doing real 


work for real companies. 


Convex: Hypernode Power—47 
Cray: Faster Than a Bottleneck Bullet—52 
IBM: The Blue Flash—54 


Installations: Unix Takes Off ...................................... SONA 2 


BY CATE T. CORCORAN 


Boeing incorporates commercial code in the maintenance system on its new 777. 


AMD K6 Takes On Intel P6 ......................................... MN I 


BY TOM R. HALFHILL 


AMD's new Кб (formerly the NexGen №686) is the first x86 chip with special 


multimedia instructions. 


Wired on the Web ........ — н 


BY ANDREW SINGLETON 


Cooler than iced capuccino, Sun's HotJava browser technology brings interactive 
applications and other deluxe stuff to the Web. It could also become a universal OS. 
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Components Everywhere. .... 
BY TOM R. HALFHILL AND 
SALVATORE SALAMONE 

А look at two competing 
technologies for distributing 
components on your network: 
Microsoft's Network OLE and 
the OMG's CORBA. 


INTERNET WEB BROWSERS 


How the Web Will Change 


Computing ..................... 24 


Businesses will increasingly use 
Web browsers and interpreted 
languages like Java for cross- 
platform applications. 


PROCESSORS 


Intel Beats the Clock... 
КЕТИГИ, СООЛ Г — 25 


The Pentium gets even faster, 
hitting a new peak of 200 MHz. 


PERSONAL SCANNERS 


Better Tools Reduce Clutter.... 26 
Okay, here's another story about 
the paperless 
office. But 
this time, it's 
personal. 


SGI: Powerful Secret Identity—58 
The World's Fastest Supercomputer (for Now)—62 
Super Vision—64 


COMMUNICATIONS 


Higher Data Speeds Coming for 
Plain Phone Lines.............. 
ADSL is more than just another 
acronym. It's technology that will 
bring high-speed communications 
over ordinary phone lines. 


PERSONAL DIGITAL ASSISTANTS 


PDA Vendors Improve 


ا و س E.‏ £ 


BYTE readers said they want better 
links between their personal 
computers and PDAs. Seems like 
PDA vendors are finally starting to 
deliver what you asked for. 


INTERNET ACCESS 


Coming: Thousands of 
Internet On-Ramps............. 36 


Soon, you might use a phone to 
write home. 


MULTIMEDIA MACHINES 


New Media Is the Message...............113 
BY RICK GREHAN - 

The latest Power Macs come 
equipped with sound, video, 
telephony, conferencing, fax, 
and speech recognition. 


GRAPHICS SOFTWARE 


Sumo Graphics Giants Weigh In.........129 Mi 
BY STANFORD DIEHL AND » 

G. ARMOUR VAN HORN 

Two new graphics suites for Windows 95 from 
Corel and Micrografx. 


GRAPHICS WORKSTATIONS 


3-D Without В1$С.........................13Ї 
BY DAVE ROWELL 

The first Pentium Pro (Рб) system—Intergraph's 
TDZ-400—delivers 3-D graphics performance 


so striking it'll make you feel good about not 
taking a RISC. 


À new processor, an innovative bus design, and 
a specialized instruction set make Sun's Ultra I a 


GRAPHICS 
WORKSTATIONS 


Ultrafast UltraSparcs ..139 
BY BEN SMITH 


high-performance workstation for graphics. 


FAX-BACK SOFTWARE 


Self-Serve Information ............ 133 

BY DAVID ESSEX AND 

STEVEN J. VAUGHAN-NICHOLS 
Fax-on-demand programs are demanding, but 
they'll serve your customers well. 


CPUS 


StrongARM Tactics ............ — ERES 
BY DICK POUNTAIN 

This amazing little chip from ARM and Digital could 
be the brain of next-generation PDAs and other smart 
gadgets. 


OPERATING SYSTEMS 
Is Your Network Secure? CREDE C 


BY DAN THOMSEN AND WINN SCHWARTAU 

Internet security requires a good foundation. Using the 
least-privilege approach to secure the underlying OS 
helps type enforcement provide this foundation. 


| PROGRAMMING 


| Code Talk: A Programmer Needs a Maid ...... 38 
| With apologies to Neil Young, Rick Grehan 

writes this month about a new tool that 
| automates that age-old hassle: 
garbage collection. 
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HOT PRODUCTS 


The Best of Сотаех.............................. E 
We're too tired to say any more than: Turn to this page 
to see what really sparkled at the latest Vegas 
extravaganza. 


NEW PRODUCTS 


What's New ........... 168 
Gateway's Solo V120 is а 
zippy little Win 95 
notebook; Lotus Approach 
96 makes database work a 
breeze; plus more. 
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NETWORK PRINTERS 


Best Low-Cost Printer on the LAN ....141 
BY DAVE ROWELL 

Our tests show that HP’s new LaserJet 5Si 
MX is the best in its class. 


HIGH-RES MONITORS 


Lab Report: 20 Big-Picture Monitors .......116 
BY CHANDRIKA MYSORE 

We test tubes with 1600 by 1200 resolution and 
other addictive characteristics, then pick the best 
pictures and best deals. 


Pivot 1700: A Moving 
Alternative—118 


Access.bus Technology—123 
Honorabie Mentions—123 
How We Tested—124 


ANALYSIS SOFTWARE 


Power Tools for Data Drilling.........143 


BY DAVID S. LINTHICUM 

1Q/Objects and PowerPlay take different 
approaches to finding answers in complex 
databases. 


NETWORK MANAGERS 


Software Roundup: Tame the Network 147 
BY TADESSE W. GIORGIS 

A comparison of five programs for managing all 
those connected devices. 


PROGRAMMING 


Clean Up: C++ Garbage Collection............... ‚151 


BY JUSTIN MILLER 


Applications Development... 112 


Here's a tool that can make programmers more 
productive by helping them take out the trash. 


Jerry looks at transportable data, using everything 
from drugstore composition books to a database 
builder and a radio-linked portable. 


Books and CD-ROMs: 

Pentium Pin-Out Signals and More ..........41 
BY TOM R. HALFHILL, RICK COOK, 

AND ТЕРЕ MACCLAY 

A great big book on the Pentium, a smaller book 


about technological evolution, and two CDs for 
children. 


Commentary: The Real Software Crisis. ....218 
BY BRUCE F. WEBSTER 

There's a serious shortage of really good 
programmers. 


Editorial: Web Sites: Don't Blink ............10 
BY RAPHAEL NEEDLEMAN 
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ntegrating configuration management with the NOS 
and systems management tools reduces LAN support Product Category M 
costs and problems. Inquiry Reply Cards 28 
BUYER'S GUIDE 175 
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Pournelle: PROGRAM LISTINGS 
Dead Chickens and Portable Data ..........161 FTP: ftp.byte.com 
BY JERRY POURNELLE From BIX: Join "listings/ 


frombyte96" and select the 
appropriate subarea (1.е., “jan96.”) 


From the BYTE BBS at 1200-9600 
bps: Dial (603) 924-9820 and 
follow instructions at the prompt. 


THE BYTE WEB SITE 
http://www.byte.com 
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BYTE] Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS = р 


Intel Beats the Clock... 
BERI БИНЕ О ЕИ 25 


If your system doesn't run Windows fast 
enough, maybe Intel's new 200-MHz 
Pentium Pro is what you want. 


Better Tools Reduce 
Clutter ......................... 26 


New handy scanners can help you deal 
with all that paper. (Too bad they don't 
make one with a shredder.) 


Code Talk: А Programmer 
Needs a Maid..................38 
Getting tired of cleaning up program- 
ming messes? Geodesic Systems' Great 
Circle helps Windows developers with 
time-consuming chores. 


Best of Comdex ...............40 


Windows software takes some top hon- 
ors at the big show in Glitter Gulch. 


AMD K6 Takes On Intel P6 ...67 


This new processor will speed up multi- 
media operations on your PC. 


Integration, Not 
Perspiration ...................83 


You've got OLE Controls and VBXes. 
But you don't have the object-oriented 
technology that OpenDoc provides for 
other platforms. 


Lab Report: 20 Big-Screen 
Monitors ......................116 


Thanks to Plug and Play, Win 95 can 
configure some of these tubes on the fly. 


Sumo Graphics Giants 
Weigh In.................... ..129 


We review two graphics suites for Win- 
dows 95 from Corel and Micrografx. 


Self-Serve Information ......133 
Fax-on-demand programs give people 
rapid access to documents, but most use 
an old-fashioned DOS approach to setup 
and configuration. 


3-D Without RISC ...... T" 


Feeling like the Unix guys have all the 
power on their desks? Intergraph's new 
TDZ-400 brings top 3-D performance to 
people running Windows NT. 


Power Tools for Data 
Drilling........................143 


One's an analyst, one's a query tool. 
Both can help find the info you need. 
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Software Roundup: Tame the 
Network.......................147 
Five DOS- or Windows-based programs 


that can help you control a LAN or 
WAN, some more helpfully than others. 


Clean Up: C++ Garbage 
Collecti0Nn..................... 157 
If you're doing your Windows develop- 
ment work in C++, here's a free tool that 
can help you take out the trash. 


What's New ......... —— ÉÀ 168 


Gateway's new Solo У120 is a revved- 
up Pentium notebook with special keys 
for running Windows 95. 
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Integration, Not 

Perspiration ...................83 
OpenDoc is a solid fit in OS/2 develop- 
ment environments. How does it com- 


pare with what Windows developers 
have—OLE controls and VBXes? 


MACINTOSH 


Better Tools Reduce Paper 
7 Гоо Iu e een carer career 


Personal scanners that work with the 
Mac combine OCR and annotation 
tools; some can even capture color. 


Integration, Not Perspiration 83 
OpenDoc is the component technology 
of choice for Macintosh software devel- 
орегѕ, Unfortunately, there's a dearth of 
OpenDoc programming tools. 


The BYTE Network Project: 
Server Management.........107 


An Apple Internet Server (PowerMac 
6100/60), running StarNine’s WebStar, 
joins The BYTE Site family as an in- 
tranet server. 


New Media Is the Message..113 


Apple's latest PowerPC machines deliv- 
er a boxful of easy-to-use multimedia 
features: audio, video, telephony, CD- 
ROM, conferencing, and speech recog- 
nition. We check out the PowerMac 
7200, 7500, and 8500. 


Lab Report: 20 Big-Picture 
Monitors ...................... 116 


Need a wider screen for your Mac? 
Tests show Apple's Multiple Scan pro- 
vides a very clear view. 


StrongARM Tactics ..... TM E 
Dick Pountain's technical description of 
this new RISC chip from ARM and Dig- 
ital will give you a glimpse at the New- 
tons of the future. 


Integration, Not Perspiration. .83 


This analysis of component technologies 
includes coverage of SunSoft's NEO 
and Next's PDO. 


The BYTE Network Project: 
Server Management ..... ....107 


As our Webman has found out through 
experience, the most manageahle Web 
servers run on Unix. Here's why. 


Ultrafast UltraSparcs....... ‚139 


Sun's new Ultra I features a new proces- 
sor, an innovative bus design, and a spe- 
cial instruction set. 


How the Web Will Change 
Computing .....................24 


Forget about this year's model. 


Wired on the Web .............77 


Sun's HotJava browser technology will 
change the World Wide Web. 


Components Everywhere .....99 
Two technologies provide different 
ways to distribute components on your 
network—Microsoft's Network OLE 
and the OMG's CORBA. 


The BYTE Network Project: 
Server Management .........107 
Our Webmeister has some stories to tell 


about different OS-and-server combina- 
tions he's tried. 


Best Low-Cost Printer on the 
7. 17 —————— -- i! 


If the folks on your network are grous- 
ing about the printer, HP's new LaserJet 
5Si MX should make them happy. Our 
tests show it's a real deal. 


Software Roundup: Tame the 
Network.................... ...147 


А review of five programs for getting a 
better grip on your LÀN or WAN: 
BrightWorks, Frye Utilities, LANDesk, 
Norton Administrator, and Systems 
Management Server. 


15 Your Network Secure? ....155 


Securing your corporate network while 
connecting to the Internet sounds dan- 
gerous. But it doesn't have to be. 


More Control, Fewer 
Headaches ..... ——Én— 


Sal Salamone explains how integrated 
configuration management tools can 
save money and keep your help desk 
from losing it (sanity, not money). 
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When you just can't get enough... 


Acts like a hard drive 


4.6 GB per disk 7 hours of 16-bit audio 


2 hours of digital video 


Holds 7 CD-ROM 
titles at 16X speed 


Stores lote of 
Internet stuff 


500,000 
text documents 


230 CAD/CAM files 
at 20 MB each 


46 high resolution 


color images at 100 MB each = Backup entire company 


archives/records with software 
compression up to 10 GB per disk 


tw 
Disk space, that is. 


Today's computer users just can't get enough. CAD/CAM files, or documents you could ever want 
Storage demands are growing out of control. atthe speed of hard disk drives. And, it's affordable 
Finally a storage system you'll never outgrow..  atonly $1695 with one free disk. Additional optical 


the Pinnacle Micro Apex 4.6 Gigabyte disks are just $199 with a guaranteed shelf life up to 
Optical Hard Drive. Go ahead and store x 30 years. The Pinnacle Apex 4.6 GB 
it all - no worries. Fill up a disk, just — NT 7 Optical Hard Drive. The ultimate 


add another. Each optical disk 
holds 4.6 Gigabytes of all kinds 
of stuff. All the graphics you can 
create. Run your favorite CD-ROM | 
titles at 16X speed. Backup data PA 46 GB Optical ard pee 
like accounting records, business plans, 

and images with compression up to 10 GB per 

disk. Store all the high resolution color images, Tel: 714-789-3000 Fax: 714-789-3150 


All Trademarks and Registered Trademarks of Their Respective Owners. 


RE storage machine. Remember, you 
| can never be too rich, too thin or 
CM "^ have too much disk space. To order or 
= for a local dealer call: 800.553.7070 


P Py, m 


AGE COMPANY 


PC/MAC 


Circle 111 on Inquiry Card (RESELLERS: 112). 


Ол most machines, Microsoft® Windows NI™ Workstation is a 


pretty darn nice operating system. On these, its a deadline- 


devouring, math-bashing, graphics-spewing, ravening jungle beast. 


These arent off-the-shelf PCs with Windows 
NT tossed into the carton. Theyre tweaked, honed | 
and buffed to extract every last ounce from 


Windows NT —without | THE NEW PERSONAL 
WORKSTATIONS 
FROM DIGITAL. 


doing the same to 
CELEBRIS XL 
100, 120, 133 MHz 


your bank account, 
You get maximum 
productivity. No more two-computer 


desktops. The rock-ribbed reliability 


Memory: 16МВ to 384MB 


Disks: 0.5, 1, 2, 4GB SCSI 
of Digital hardware. And the expert | yo 2 per 1 ретка sisa | Support of Digital's 


Starage: 5 bays for peripherals 
Graphics: 3D Matrox Millennium | history-making alliance 


with Microsoft. Choose from a full line of Pentium" 
processor or Alpha based models. Either way, the 


performance is just slightly to the left of Beyond Your Wildest Dreams. For details, 


d i g i tla 1 call I-800-DIGITAL, press 4, e-mail to moreinfo@digital.com or set your 


browser for http://www.digital.com. Youve seen Windows NT run. Now watch it fly. 


©1996 Digital Equipment Corporation. Digital and the DIGITAL logo are trademarks of Digital Equipment Corp. Microsoft is a registérad trademark and Windows NT 15, 8 
trademark of Microsoft Corp. Pentium Ї a trademark of Inte! Corp. All other products are trademarks or registerad tradamarks of their respective companies 
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[ШШЕ Raphael Needleman 


Web Sites: Don’t Blink 


From your mind 

to the Web— it’s 
frightfully easy 

to build an on-line 
business. The 
only dangers: 
Timidity. Planning. 


Meetings. 


I am in my office at BYTE's headquarters talking to my 
boss, publisher Dave Egan. He is asking me about the 
Internet, about this site and that service, grilling me with 
rapid-fire questions that are making it obvious to me that 
even my best efforts to keep up with the state of the "net 
are not enough. Question, answer, question, answer. Fi- 
nally I get frustrated and say, “I don’t know! I can't keep 
up!" I put my head down on my desk. And Dave says to 
me, “My boy,” (Dave really talks like that when he thinks 
he knows something you don't), "My boy, that is the 
definition of opportunity." 

I hate to say it (and I never will to Dave), but he is 
nght. On the Internet, business can transcend the physi- 
cal world. Building equipment and mailing reports gives 
way to simply posting bits on-line, and the basic rules of 
commerce change dramatically. Have an idea? From 
your mind to the 'net—it's that simple. No factories, no 
offices, no heavy start-up costs required. Take your idea, 
put it on-line, and see if it sticks. 

some Web business ideas are lousy, of course. In fact, 
like most small-business ventures, the majority of Web 
concepts will fail. But you don't know until you try. We 
recently discovered, however, that there is one way to 
guarantee the failure of an on-line venture: Wait on it. 

True story: We had a great idea. It was unique; it was 
hot. So we had meetings, we drew up plans, we drafted 
proposals. Because we first wanted to plan it perfectly, we 
did not build it. But by the time we were ready to get 
moving, somebody else had come up with the same idea 
and implemented it. We lost. | 

We learned from that experience and have applied that 
knowledge to our current on-line venture, our Web pres- 
ence. The BYTE Site (www.byte.com) changes daily. 
Sometimes the changes are subtle. 

In 1 hour, I watched our Webmeister, Jon Udell, im- 
plement and refine a totally new interface on our search 
results page. He created a navigational tool for lists that, 
in its broadest sense, is similar to a tabbed dialog box— 
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you really have to see it yourself to understand how well 
it works. 

Sometimes the changes are dramatic, as they are once 
a month when we post selected stories from the latest 
issue for all the world to see. And every now and then, we 
clean house completely, as we did in November, and to- 
tally revamp and redesign the site. 

But the point is, we've learned. Jon doesn't seek end- 
less planning meetings before he improves the site. He just 
does it. The only limit to our site's improvements is the 
speed at which we can think. 

And here's what we' ve thought up: It's called the Vir- 
tual Press Room. Jon has been writing about this appli- 
cation for a few months in his monthly feature, the Net- 
work Project. Briefly, VPR is an application running on 
our Web server that lets people in the computer indus- 
try—the people who send us baskets of paper press re- 
leases every day—submit their releases to us electroni- 
cally. The concept is simple: À vendor logs on to the 
VPR and pastes the press release into an on-line form. 

Once that is done, a program running on our server 
full-text-indexes the release and puts it in the database. 
Any of our editors, including those on the road and in 
our satellite offices, can scan for releases by company, 
product, technology area, and date. 

If you've visited the BYTE Site, you know that we 
already have two years of BYTE magazine archived and 
fully searchable. We now index press releases alongside 
our archive, so when you look for articles on a topic, 
you have the option of also seeing the vendor-supplied 
press releases relevant to your search. We think it's a 
pretty cool implementation of a simple but powerful idea. 

But the important point is that we got this thing up 
and running quickly and cleanly, without a lot of fuss, be- 
cause we have a smart guy who likes tinkering with the 
Web and who understands the business of BYTE's edi- 
torial department. Jon will be changing and updating the 
BYTE Site, and the VPR component of it, frequently. 
Fortunately, because the application runs completely on 
our site, we won't have to send out masses of update 
disks to all the people who regularly use it. We'll just 
improve the product as we go. So don’t blink. M 


RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
(rafe Q well.com) 


PENTIUM CHIP, 
GMB “| 


PUTE | 
"E Rs ^ta 


б 
Че, 


“tr EDI TORY’ a 
„| E СЕ 
AWARD, 


Pir 
Au TET 


e 

: 

M PC Laptop s 

Lad 

| tf 
|. a. Value Notebook of the Year 

le „Шы ee S ARR 
755CX 16/810 16/810 16/810 TravelMate 5000 
16/810 16/772* 


Prices quoted over 1-800 lines as of 11/10/95 for identically equipped models 

with 75MHz Intel" Pentium® processor, lithium ion battery, 14.4 fax/modem, € D RO АЛ VA L U E 5 
and 256K cache, from IBM PCDirect, Dell Computer Corp., WinBook Computer Еч 

Corp., Compaq Direct Plus, and Texas Instruments 


* Includes two lithium ion batteries 


with 4x CD-ROM 
inner of PC Laptop’s annual Editors’ miele) 
Choice Award — the WinBook XP5 j , 
gives you the features you want in ће highest EXTERNAL CD-ROM __ : Featuring the new Intel® Pentium’ Processor 
- i " : Available only to : Matrix Color Display Lithium lon Battery 
an amazing list of standard features including: | : WinBook XP andi : e 16MB RAM e 1MB Video RAM 


E XP5 owners 


75MHz Intel? Pentium? processor, lithium ion : *810MB Removable • Two Туре Il or One 


f à íi : | Type lil PCMCIA Slot 
batteries, 10.4" TFT active matrix screen, P жы» Р Чайын еа 
16МВ КАМ, an 810 MB hard drive, апа more. CALL US TODAY, TOLL-FREE : 26; pound Pointing Stick, Optional 


| Dual-button Trackball 
Great values onoptonsbegin 1800-468-0366 re, сота 


. : e Parallel, Serial and 
with stereo sound, integrated Monday-Friday, 8am-9pm EST * Saturday, 9am-4pm e 32-Bit Local-bus Video PS/2 Ports 


| touchpad OT trackball, and ut US sles only 30 day Meat e Run ol] of c : 
3-year extended limited . Za 4 j 
pentium* warranty package. Call today inBoo liti | 
| с. ei «ie COMPUTER CORPORATION Other XP/XP5 models and price 
information on our other models. a subsidiary of Micro Electronics, Inc. configurations available, starting at *1999 


©1995 Winkonk Compuier Corcoran. AF rights пелети, WinBook is а турт абет of Micro Electronics, inc. The Intel Inside opo and Pentium are registered raderraris of intel Corporator. Windows® 96 is a rested Байит of Меле Corporation. AN other trademarks and registered trademarks are property of their respactive corporations. А prices and specifications are subject io change иб nalioe or obbgabon, Prices do nol include shipping 


Circle 613 on Inquiry Card. 


Pentium OverDrive processor up 


Pentium OverDrive processor 
now available. 
Is your PC 
stuck in the slow 
lane? A Pentium® 


OverDrive® processor can dramatically 
boost your current CPU’s performance 
and get your software really moving. 

So, if you're not planning to move up to 
a Pentium processor-based PC just yet, 


then this is a good alternative for you. 
As our fastest single-chip processor 
upgrade, the Pentium OverDrive proces- 
sor is a very affordable way to upgrade 
many Intel486™ processor- based PCs. 


©1995 Intel Corporation. tSource: iCOMPG: A Simplified Measure Of Relative Microprocessor Performance. Intel Corporation, 1992. tti486™ processor-based systems supporting the write-through mode will yield approximately 


For more information, contact your http://www. intel.com/procs/ovrdrive/ 


| | " local PC dealer. Or you can dial our to learn more. 
IINE * | | FaxBack" number at 1-800-525-3019, 


IntelDX2TV (66МН2) processor! E) a | 
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а =: ext. 296; ог visit our Web site at & 
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New Paradox 7 tor Windows 95 and Windows NT 


Adapt to your environment effortlessly. 


Boost productivity 
with new Experts that automate 
common tasks such as importing 
data and creating labels, reports, 
form letters, tables, and even 
database applications. 


Learn Paradox quickly 
with new intuitive 
Paradox User Help— 
a book-style 
help system. 


“The hands-down best Windows database 1s easier 
to use and more powerful than ever.” помо october 16,1995 


Evolution just 
got easier 
Windows 95 may be a 
new environment, but 
it's comforting to know 
that with Paradox® 7, 
your new database will 
blend right in. All the 
Te керек зз mikese ЖОО] features from 

Windows 95 are here: 
tab-style controls, meaningful long filenames, mov- 
able toolbars, and more. Dozens of built-in "Experts" 


What's New 

New! Ready-to-use customizable business and 

personal applications—from a home assets applica- 

tion to an order entry and inventory control system— 

get you productive fast. 

New! Dozens of Experts automate common database 
| tasks, such as creating form letters, importing data, 

creating database applications, and more. 


New! Enhanced OLE support lets you categorize, 

control, manage, store, and share numerous types 

of data—including documents, spreadsheets, and 

graphics. That means you can link information from 
| virtually any application on your desktop. 


make everything you do easier, so your work 
gets done faster. The new Quick Start Expert gets 
new users up to speed fast. With new Database and 
Table Experts, you can create a database simply by 
choosing from more than 30 ready-to-use templates 
and eight prebuilt, customizable applications. This is 
truly database power made easy. 


"You'll find the Merge Expert 


to die for." 
—-infoWorld, October 16,1995 


Integration with 

your suite environment 
Microsoft Office 95 or Novell PerfectOffice 7 users 
can easily share data components between their 
word processor, spreadsheet, and graphics pro- 
grams. With new act-alike menus and toolbars, you 
learn concepts once that apply to all the applications 
in your suite. 


Make a smooth transition 

Paradox 7 is compatible with previous versions of 
Paradox for Windows, so any data or applications you 
created in Paradox for Windows can be used in the 
new environment of Paradox 7. This makes Paradox 
the fastest way to get your database working for you 
in Windows 95 or Windows NT. 

Circle 62 on Inquiry Card. 


Eliminate toolbar guesswork 
with new tool tips that show 
each toolbar function. 


Easily share data 
with other applications with 
excellent suite integration 
and act-alike toolbars 
and menus. 


“ы 


Find out more 

Find out why all types of users call 
Paradox "the easiest-to-use database." Find 
out why there are more client/server applications 
implemented in Paradox than in any other database. 
And discover the legendary speed of Paradox perfor- 
mance. With Paradox 7, business productivity is full 


speed ahead. 
Try Paradox 7 risk-free 


If for any reason you're not fully satisfied, simply 
return it to Borland within 90 days for a full refund. 


See your reseller or call today. 


1-800-336-6464, ext. 50436 


"quet access our Web site. 


nada: 1-800-461-3327 * Internet: http-//www.borland.com 
CompuServe: GO BORLAND 


Borland 


Making Development Easier 


*Limited-time offer after manufacturer's rebate. Copyright © 1995 Borland International, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. 
Offer good in the U.S. and Canada only. All prices are in U.S. dollars. Dealer prices may vary. BI 8712 


ZEOS Pantera’... 


The ZEOS Pantera. Now with more speed, more memory, bigger hard 


drives, your choice of operating systems and new lower prices. It's today's 
modern solution to getting your job done right. 


Step Up To The Best 
At ZEOS, our philosophy is to make sure that you, our customer, get the 

best of everything, And that starts with performance. The heart of the Pantera 

is an award-winning ZEOS-designed motherboard. Already 
called "Overall performance leaders" by PC Magazine, 
the Pentium? processor-based Pantera line is now boost- 
ed even further with the addition of EDO DRAM, 
synchronous burst SRAM cache options and CPU choices 
all the way to the new 133MHz Pentium processor. In 


A OC E S8 SO 


plain English, we've turned on the afterburners— giving you performance 
unlike anything you've seen before! 

Beyond great performance, we also protect your investment. To ensure 
that your new ZEOS Pantera will serve you well for years to come, we build in 
more reliability expandability and upgradability than anyone else. 

For starters, all Pantera systems provide you with CPU upgradability to a 
future OverDrive” Processor. You also get six memory sockets instead of the 


The Right 
Tool For 
Your Job. 


usual four. That means more room to grow—without having to throw away 
perfectly good memory when it's time to upgrade. Panteras also include 
on-board PCI local bus SCSI and Ethernet options and the power to run all 


these goodies. Believe it or not, most companies are now building in small 
power supplies of 150 watts or less! That's great for reducing “heir costs, but it 
sure doesn't do much for you. Pantera power supplies are 200 watts standard 
and they're energy efficient—Panteras are EPA Energy Star compliant, mean- 
ing they can power down and use less energy. 

The bottom line is that virtually no one else gives you any of these features 
to protect your investment. At ZEOS we give you them ail! 


More Than Great Hardware 
In addition to the latest features, you need your new system 
to arrive promptly and you need it to work in your environ- 


ment when you get it. That is why ZEOS Pantera systems 


include your choice of Windows" for Workgroups or the new 
Windows” 95, and that is why you also get compatibility with 
3* every major operating system on the market including Win NT”, 


ЭА Netware", Unix" and 05/2". That is also why we pioneered our 
NetWare 


Tested and Computers ош" program—many of our most popular config- 
E , rations can be shipped the very day you order (even 

| custom-built systems can be shipped in about a week). You 
Verrem could be taking delivery of your new Pantera tomorrow! 
Хон And after your purchase, we'll be here. ZEOS was the first to 


provide 24 hour-per-day, 365 day-per-year toll-free technical 


assistance, and it's the best there is. Add to that our easy ZEOS 
accessibility through the major on-line services | S - А Mg 
and through our automated fax-back system, and you З | t | Ё 
can see that we support you like по one else. a s WS è 
‘me МЇ 


Unbeatable Value 

The hottest performance for today and for tomorrow, compatibility, 
reliability, bundled software, the best service in the industry and incredible 
prices that'll leave you amazed at how much you get for so little. As 
PG/Computing said, the Pantera “...is a deal you simply can't pass up." 
So call your ZEOS Systems Consultant now at 800-554-5226. It's the best 
purchase decision you'll ever make. 


* Not all configurations may be certified. Call ZEOS for additional details. 


т тч Pentium-66 
rere April 12,1994 
ER DX4-100 
| as f | June 28,1994 
Ы Pentium-80 
April 1994 
Pentium-90 
August 1994 


» 8MB EDO RAM 

> 528MB local bus EIDE hard 
drive 

> 3.5" 1.44MB floppy 
disk drive 

» Diamond Stealth 64 PCI local 


bus SVGA color graphics card with 
1MB DRAM 


» ZEOS 14" 1024 x 768 NI SVGA 
color monitor, .28mm dot pitch 

» Six-bay desktop case with two 
cooling fans 

> Microsoft Mouse 

» MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 

» MS Works 95 or MS Works 


cN! $2195 
$2245 
$2295 
$2395 
$2495 


100MHz 
120MHz 
133MHz 


> 16MB EDO RAM 

> 850MB local bus EIDE hard 
drive: 

» 4X CD-ROM drive and 
3.5" 1.44MB floppy drive 


» Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
1MB DRAM 


> ZEOS 15" 1024 x 768 NI SVGA 
color monitor, .28mm dot pitch 

» Six-bay desktop case with two 
cooling fans 

»- Microsoft Mouse 

» MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 


» MS Office Pro 95 & 
Bookshelf 95 CD, or 
MS Office Pro & Bookshelf 


Included With Every ZEOS Pantera: 


» Genuine Intel" Processor. ZIF socket for easy upgrading 


to a future OverDrive” Processor. 


J» Diamond Stealth PCI local bus SVGA color graphics card 


» Slots: Three PCI & five ISA. 


> 6 SIMM slots for low-cost memory upgrading. EDO RAM 
expandable to 384MB. 


CN $2645 
$2695 
$2795 
$2895 


» 24MB EDO RAM 

> 1.2GB local bus EIDE hard 
drive 

» 4X CD-ROM drive and 
3.5" 1.44MB floppy drive 


» Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
1МВ DRAM 


> ZEOS 15" 1024 x 768 NI SVGA 
color monitor, .28mm dot pitch 

» Six-bay desktop case with two 
cooling fans 

» Microsoft Mouse 

» MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 


» MSOffice Pro95 & 
Bookshelf 95 CD, or 
MS Office Pro & Bookshelf 


DX4-100 Pentium-66 "T3 Wi d І 
October 1994 June 1994 | n OWS 
November 19 Juty 1994 
ENT December 1994 Е August 1994 1995 WIN 100 
ne eptember 1994 | ^ 
December 1994 Pentium-60 Rest 
January 1995 December 1994 am Pentium-90 
February 1 January 1995 August 1994 З Мау 1995 
March 1995 February 1995 September 1994  Bentium-66 Pentium-66 
April 1995 ovember 1994 May 1994 June 1994 Pentium-90 
January 1995 Pentium-90 Pentium-90 November 1994 
February 1995 February 1995 August 1994 


oN! $2695 
CN! $2745 
см $2845 
> 16MB EDO RAM, 256K synchronous 
SRAM cache 
» 1.2GB local bus EIDE hard drive 
» 4X CD-ROM drive and 
3.5" 1.44MB floppy drive 
» Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
2МВ ҮКАМ 
> ZEOS 15" 1024 x 768 NI SVGA 
color monitor, 28mm dot pitch 
» Ten-bay vertical case with two 
cooling fans 
»- Microsoft Mouse 
» MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 
> MS Office Pro 95 & Bookshelf 
95 CD, or MS Office Pro & Bookshelf 


сш $ 4145 
CN $4245 
см $4345 


The above system modified to include: 
»- 32MB EDO RAM, 256K synchronous 


with 1MB DRAM, upgradable to 2MB DRAM. 

> Flash BIOS for easy upgrading. 

> On-board PCI local bus Fast SCSI-2 and Ethernet LAN 
options. 

» Two high-speed serial ports and one enhanced parallel 
port on the motherboard. 


SRAM cache 
> 1.6GB local bus EIDE hard drive 


» Sound Blaster? AWE32 
sound card 


» ZEOS 17" 1024 x 768 NI SVGA color 
monitor, .28mm dot pitch 


J> ZEOS 101-key space-saving keyboard. 


» 200 watt power supply with built-in surge suppressor. 
Switchable between 115/230V. 


» EPA Energy Star compliant. 
» FCC Certified Class B; UL Listed. 


rade from a 15" to a 17" Monitor ZNYX EtherAction" 32 


7-Bay Mini-tower Case Upgrade..Free 


7EOS SVGA NI, 1280 x 1024, flat screen............. $295 32-bit PCI Ethernet LAN adapter. Includes 10Base5, 
10-Bay Vertical Case Upgrade...... $95 l0Base2 and 10BaseT connections..............- $139 
S Internal 14,000 bps V.32 bis 

1MB to 2MB Modem with 14,400 bps Front Drive Bay PCMCIA SwapBox 
Video DRAM Upgrade .................. $59 Send/Receive Ғах ............. «e.879 Installs into 3.5" drive bay. 2 Type II, 

Diamond Stealth 64 Video PCI DAua tuli. meri d or 1 Type III and 1 Type IÍ .......... —— $179 
ce an v сна 2MB VRAM Modem with 14,400 bps Tf оор internal Tape poet 

F -Di ltd RO sscasssssišssssce 249 i 0 with compression 

astest 64-bit accelerated video $ Send/Receive Fax ....................... $149 includes backup mm d e mmm — 
Upgrade from a 14" to a 15" Monitor SCSI Controller Chip Multimedia Upgrade 
ZEOS SVGA МІ, 1024 x 768, flat screen .......... .. 2895 For on-board SCSI. Includes drivers............... $49 Sound Blaster 16° sound card, stereo speakers...$128 


Many other affordable upgrades and options available. Call for details! 


800-554-5226 ZEOS 


24 Hours а Day • 365 Days a Year 


Microsoft’ Marais Included! 
I | АП Pantera packages include 
| your choice of Microsoft" 


Windows" 95 orMS-DOS622& — o ul Мм! 
Windows" for Workgroups 5.11, ьм бада 


А * (yf Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and Canada: 612-362-1212, 
and Microsoft" Office Pro & Government: 800-245-2449, ZEOS Information Systems, Inc. GSA #GSO0K94AGS517PS01. Purchase 
Bookshelf “or Microsoft® Works. Orders, MasterCard, VISA, Am Ex, Discover, Z-Card, COD and affordable leasing programs. 

Purchase orders are subject to ирей, Business leasing nm available. All prices, specifications and availabillty are subject to chan 


without notice; call to confirm these and m ' details. Prices do not include shi равин E p ر‎ ama a ol elr m Only. Novell makes 
no warranties with p to this product. As an аа artner, Micron Electronic, Inc. has determined that this product meets the Energy Star guidelines for energy efficiency. All products and company names má their крс енй UM 
and Pentium trademarks of Intel ic Ды Windows is a trademark af M — ل ا‎ ын lr servicemark; Pan 


are a registered other countries. ZEOS is a او‎ ped ارادا‎ на ысы 
Pm don ات‎ Inc. ©1996 Micron Electronics, Inc; Micron Electronics, Inc. is a publicly traded company (NASDAQ symbol: M PAN AN BYT.9601 
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LETTERS 


The PC Is Dead—Long Live the PC 


In *The New PC" (October '95) you talk 
about general-purpose digital signal 
processors and native signal processors 
providing for all the user's multimedia 
needs. With these new PCs (apparently) 
not supporting the old ISA standard, will I 
still be able to add a higher-quality sound 
card? I worry that this “architectural over- 
haul" is going to take away my hardware 
choices, the main reason I own a PC and 
not a Mac. I don't want PC computers 
turned into Macintoshes; I want PCs! 
Dave Gross 
Davidz Gross 9oTelCom96InfoS ys @ 
banyan.BV.TEK.COM 


New PCs will still allow you to add high- 
er-capability sound cards if you want— 
just as Macs do today. The idea is to de- 
liver a machine 
with a built-in 
repertoire of mul- 
timedia features 
that is standard- 
ized across the in- 
dustry so software 
developers can 
rely on it being 
there. New PCs | 
won't rob you of 
any flexibility, but 
they will make life much easier for the ma- 
jority of users and developers. 

—Tom К. Halfhill, senior editor 


he PE & WINDOWS D5] 


I enjoyed “The New PC” cover story in 
the October issue. While I doubt that the 
PC as we know it is “dead,” I can certain- 
ly appreciate your point of view with the 
advent of new and breaking technology. 
Send my compliments to the photo peo- 
ple who got the picture of the Apple 
Sweep. Now that’s my next PC! 
Scott Bittick 
scott_bittick@commonlink.com 


Га like to have an Apple Sweep, too. But 
I have a feeling that prototypes such as 
the Sweep are like the concept cars in 
Detroit: They’re cool, but when you try 
to buy one, you end up Settling for some- 
thing that looks more like a box. 

—Tom R. Halfhill, senior editor 


Buried Gold 


Your articles on data mining (State of the 
Art section, October) were wonderful! As 
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a chemical-engineering consultant, I 
couldn’t help but wonder if these tech- 
niques have been explored by chemical 
companies to “mine” information from the 
teragigadodecahedrabytes of data collect- 
ed by on-line process-control systems. 
Most of this information is stored in some 
form but is almost never analyzed unless 
something goes wrong. Then, employees 
scramble to try to figure out what hap- 
pened by reviewing huge data caches. Al- 
most always, they are overwhelmed by the 
sheer volume of data and give up on using 
their own process information. Thanks for 
a thought-provoking article. 
Gary S. Huvard, Ph.D. 
hre@i2020.net 


Data mining is a nascent field, and the 
first set of experimental systems are just 
beginning to see the light of day. I don't 
know of any applications specifically ap- 
plying DM to process-related problems. 
The closest I've heard of is an applica- 
tion developed at NASA-Ames. It uses 
DM to mine RAS spectrometer data to 
diagnose Space Shuttle main engines. 
The developers presented a paper at the 
First International Conference on 
Knowledge Discovery and Data Mining 
(KDD-95) this past summer. 

—Sara Hedberg 


Blasts from the Past Returns in the Present 


The “Blasts from the Past” column that 
you’ ve had over the last year was a lot of 
fun. I think it helps keep things in per- 
spective when we are able to look back 
and see how far we’ ve come—and how 
far we have to go! 

Bob Penhale 


bpenhale(? mortimer.com 


A lot of people want Blasts back. It re- 
turns in this issue's News section. 
—Eds. 


Where’s the Mac? 


I read the November BYTE Special Re- 
port on “today’s and tomorrow 's" operat- 
ing systems and was very surprised to find 
no mention of the Macintosh OS. Have 
you guys finally become a totally Wintel- 
oriented rag? 
Roger Vossler 
Bouldér, Colorado 


vossler (9 csn.net 


Of WAIS, WebSite, and Windows NT 


I have been traveling the same road as you: 
text searching via NT-based Web servers. 
I wish I had read “Web Search" (Network 
Project, September) before I began my 
journey. Like you, I have been evaluating 
Purveyor and WebSite. For simple docu- 
ment archives, both are sufficient. But 
what if you wish to be able to search dif- 
ferent indexes? WAIS allows multiple in- 
dexing, and the <isindex> pages can have 
different names. WebSite's WebIndex tool 
is very easy to use, but you can have only 
a single global index. I was not able to use 
a «isindex» search page via WebSite. Is 
there a fix to these limitations? 
Robert Goldschmidt, Ph.D. 
National Institutes of Health 
rcgoldschmidt@ nih. gov 


You can run freeWAIS in conjunction 
with WebSite. In fact, that’s just what 
I'm doing with our Virtual Press Room, 
for two reasons: the multiindex feature 
you mention (I have a VPR+BYTE index, 
and a separate VPR-only index), and in- 
cremental indexing with freeWAIS. Web- 
Site’s WebIndex and WebFind tools are 
based on Simple Web Indexing System 
for Humans (SWISH), but SWISH itself 
is more flexible than are WebSite’s bun- 
dled versions. I’ve run SWISH on Unix 
but don’t have it for NT yet. 

—Jon Udell, executive editor 


I find your Web site to be very nicely done 
and very responsive for a poor guy using a 
14.4 modem. Keep up the good work. Now 
for the brickbat. In your 20th Anniversary 
section (September), you mention the 
IRMA board as one of the most important 
networking products. The picture in your 
magazine (page 80) and on the Web site 
(http://www.byte.com/art/9509/img/50504 
3el.htm) is not an IRMA board. It appears 
to be a token-ring board, possibly the ill- 
fated IRMAtrac adapter. 


Stephen Johnson 
sjohnson@ mindspring.com 


Oops. Thanks for spotting that. The nice 
thing about the Web is that at least we 
can reverse such errors. 

—Jon Udell, executive editor 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to edi- 
tors @ bix.com. Letters may be edited. 


FIRST YOU 
RAN OUT or 
CAPACITY. 


THEN YOU RAN OUT 


or PATIENCE. 


NOW, YOU'VE RUN 


our or LIME. 


SHOULDN'T 
YOU BE RUNNING 


ON 8MM TAPE? 


Each day, an irreplaceable data stream flows through your company. And each night it's backed up. 
Until your storage system runs out of room. And you begin a life of quiet desperation. • Never again, 
you say. And if you choose Exabyte's new EXB-8700, you'll be right. Because it's more than just an 


8mm tape drive; it's now an affordable alternative to DDS-2 for the smaller PC LAN environment. 


The EXB-8700 holds 14 gigabytes of data with a transfer rate of 60 megabytes per minute.” 
introduc Compatibility with over one million existing 8mm devices and ease of upward migration instill 
confidence that competitive technologies can’t equal. * Beyond its superior technology, the 
EXB-8700 comes with an unprecedented bundle of hardware, software and accessories. In fact, it's 
a turnkey system with everything you need, including a host adapter, SCSI utilities, and our CD-ROM 
with popular software from Arcada, Cheyenne and Palindrome. Your choice. And all at no additional 
cost, an industry first. * So call us at 1-800-EXABYTE. We'll show you how 8mm technology us 
can increase your storage capacity, as well as your peace of mind. EXABYTE A 


*2:1 compression © 1995 Exabyte Corporation. Exabyte is a registered trademark of Exabyte Corporation. Exabyte Corporation, 1685 38th Street, Boulder, Colorado 80301 USA. Phone 1-600-EXABYTE. 
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The Real World 


Finally, the promise of a technology to 
bridge the classic Academics vs. Prag- 
matics gap! Alexander Steparov's “Stan- 
dard Template Library" (October) pro- 
vides the missing link. Most working 
professionals realize that while the popu- 
lar journals describe how the Ph.D.s in 
their laboratories are evolving the latest 
algorithmic advancements using bleeding- 
edge superworkstations, most production 
programmers are coding the binary search 
or quick sort for the thousandth time on 
the minimal cost-effective hardware of the 
real world. Congratulations on brilliantly 
concise yet rich coverage of this impor- 
tant topic. 
Sing Li 
sing well.com 


Ugly X Window 


I take exception to Tom 
Yager's statement (“OS 
Paradise," November) that 
X Window is ugly. Is he 
referring to the existing 
GUIS on top of X Window or to the archi- 
tecture? If he is comparing to NeWs or 
NextStep, then there can be a lively dis- 
cussion about it. But if his comparison is 
with Microsoft Windows, then he doesn't 
know what he is talking about. You can 
implement any GUI toolkit (including 
Windows and the Macintosh GUI ) on top 
of X. Try doing this with Microsoft Win- 
dows (in all its different flavors). I would 
prefer the Common Desktop Environment 
(CDE) over Windows 95 any day. If you 
want a slick interface, try SGI's DeskView. 
Lest readers think I am unduly biased to- 
ward X, I have a few bones to pick with X, 
but I guess I have the entire skeleton to 
pick with Microsoft Windows. 
Harish P. Hiriyannaiah 
harish@ infosoft.com 


I've used and programmed under X Win- 
dow far longer than under Microsoft 
Windows. While I'll confess to being a 
fan, X Window's support for commercial 
applications is still sadly wanting com- 
pared to Windows or Macintosh. Pick ei- 
ther of the most widely used toolkit lay- 
ers—OSF/Motif or Open Look—and 
check out any complex element (the stan- 
dard File Open dialog box, for example) 
that also exists in Windows. The Motif 
version doesn't measure up to Windows' 
when viewed from any perspective: look, 
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feel, or API. CDE is gorgeous, but it 
doesn't fix toolkit-level issues. I use X 
Window every day, but when I run com- 
mercial applications, 1 run them on a 
Windows system. There are reasons we 
find far more mainstream applications 
for Windows than Unix. X Window is 
one of those reasons. —Tom Yager 
tyager (9 maxx.net 


Linux Fan Club 


“The Linux Phenomenon” (November) 
implies that Linux, FreeBSD, and NetBSD 
are difficult to use. I have installed and 
used Linux, commercial Unix, and OS/2, 
and I can say that Linux is no more 

^ difficult than the others. 
Ken Sinner 
ksinner Q solaria.mil.wi.us 


| Your “OS Paradise" article was very 
informative. However, I was disap- 
pointed to see that Linux was not 
SU given the same treatment as other 
M OSes in the article. We are running 
| the largest UUCP network in Pak- 
` istan on Linux machines. Our gate- 
way machine, a 486 DX2 with 16 MB of 
RAM, running Linux 1.2.13, caters to 
more than 650 UUCP nodes. It has never 
crashed and has served all our needs. 
Wajihuddin Ahmed 
Islamabad, Pakistan 
wahmed 9 sdnpk.undp.org 


il 


aul 


e BYTE AWARDS 


e AN AVATAR? 


e WHAT’S NEW WITH UNIX 


portable applications, and using TCP/IP. 
* CORE TECHNOLOGY 


putting IP stacks on most desktops? 


* NETWORK PROJECT 


COMING UP IN FEBRUARY 


BYTE editors pick the best products of 1995. 


e INTERNET BROADCASTING 
Who cares about 500 channels on your TV? How about access to an unlimited number 
of channels through the Internet? We look at who's doing it and what technologies 
make it possible to send text, graphics, audio, and video over the Net. 


If you think Microsoft's Bob is a strange user interface, wait until 
you see the avatars, bots, and characters coming next. Will experi- 
enced users accept cartoons on their screens? 


BYTE's next Special Report covers Linux, Spring, developing 


How do you manage IP addresses when Windows 95 and Internet-access software are 


° FIRST-FLIGHT PENTIUM PRO SYSTEMS 
The BYTE lab runs a battery of benchmarks on new Pentium Pro boxes from ALR, 
Dell, Digital, Gateway, HP, and Intergraph. 


What's happening on your Web site? Homemade statistical tools can tell you. 


We'll give Linux a thorough road test in 
our Unix Special Report in the February 
issue. —Eds. 


DavyCrockett@alamo.com 


What thrills me about Ted Nelson’s Com- 
mentary (November) is his sarcastic, yet 
fearfully realistic, comment regarding 
“something like the Clipper chip.” Nelson 
warns this kind of technology will allow 
the government total power because "we'll 
all be breaking the big, vague new law 
against everything." Sadly, the Internet 
might become the next Alamo. 
Ted Gaunt 
teaunt@ford.com 


Fixes 


Atlantic Systems Group’s E-mail address, 
which appeared in “Internet Firewalls” 
(October, page 180), was incorrect. The 
correct address is sales@asg.unb.ca. 


Due to typographical errors, we expressed 
SCSI throughput in Mbps rather than MBps 
on page 60 of “The New PC” (October). 


The reference to “1000 SPECfp95” in 
“CPU Scorecards” (November) was a 
typo. We meant to say SPECfp92. SPEC95 
numbers are smaller than SPEC92 when 
measuring comparable performance. iil 
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The easiest way to surf and gather 
„information on the Internet 


Internet Mania will optimize your productivity 
on the World Wide Web and make surfing and 
gathering information fast and easy. Eight 
great utilities have been brought together at 
one terrific price: 


Lycos" Web Search 
Home Page Author ° 
Web page scanner ` 
Easy access to FTP 
News finder 
Personal Web server 
—Internet directory 
"Personal stock ticker 


More great products from Corel: 
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Wild Cards " Arcade Mania" Wild Board All-Movie Bernard of Hollywood's" 
The fun way to learn Three awesome arcade Games" Guide“ Marilyn 


popular card games action games on CD-ROM The fun way to learn The ultimate guide A multimedia nm through 
popular board games to the movies the life af Marilyn Monroe 


Enter the Corel $3,000,000 World Design Contest 
and win! (September ‘95 to April '96) Software Spectrum gives you all the con- 


To receive a faxed copy of the rules and an entry form please cali: venience of toll-free shopping. Friendly, SOF | X A RE 5 
1-613-728-0826 ext. 3080, Document # 1125. more nay just prices Reliable technical COREL 
To leave a message please call: 1-613-728-0826 ext. 81609. support, Plus same-day shipping of orders SPEC i Б | M http://www.corel.com 
eC re eee Com Call now for faxed literature! 
1-613-728-0826 ext. 3080 

1-800-824-3323 


Lycos is a trademark of Lycos, Inc. CALL TODAY 
Document # 1110 


Microsoft, Windows and the Windows logo are elther Тат pdt t 
the United States and/or other countries. *Suggested list price plus applicable taxes in USS. Dealer may sail for less. 10,000,000 CD-RDMs shipped! 
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DELL LATITUDE 


Dependable Notebooks 
With Superior Battery Life 


IT'S LIKE 
GETTING 
THIS MUCH 
BATTERY LIFE 

IN YOUR 
NOTEBOOK. 


DELL” LATITUDE" ХР! P120ST 
120MHz PENTIUM? PROCESSOR 

* 10.4" SVGA Active Matrix Display 
* 8MB RAM (40MB Max RAM) 

* 258KB L2 Cache 


* 420MB Removable Hard Drive 
(1.2GB Мах) 


¢ Smart Lithium lon Battery with 
Advanced Power Management 


• 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Type 11/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 


* Optional Dell Latitude DeskDock™ 
Available 


• 1 Year Warranty! 


x Add a 28.8 PCMCIA X-Jack modem 
for $259 more. 


$3799 


Business Lease®: $137/Mo. 
Order Code #800038 


DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 
• 8MB RAM (40MB Max ВАМ) 
* 256KB L2 Cache 


• 420MB Removable Hard Drive 
(1.26B Мах) 


• Smart Lithium lon Battery with 
Advanced Power Management 


• 32-bit Local-bus Video, 
1MB Video RAM 


e 2 Type 1/1 Type Il! PCMCIA Slots 
* 6.2 Pounds 


• Optional Dell Latitude DeskDock 
Available 


* 1 Year Warranty 


x Add an external Sony multimedia 
kit with detachable speaker and 
CD-ROM for $499 more. 


$2499 


Business Lease: $92/Mo. 
Order Code #800025 


Pricing is not discountable. "The VeriTest Cross-Country v2.0 test simulates typical executive use of Microsoft Office® applications in Microsoft Windows® 3.11 during an 
airplane flight. Power management was enabled and 8MB RAM was installed. VeriTest, inc. is located in Santa Monica, СА. tFor a complete copy of our Guarantees or Limited 
Warranties, please write Dell USA L.P., 2214 W. Braker Lane, Building 3, Austin, TX 78758. Business leasing arranged by Leasing Group, Inc. *Prices and specifications valid in 
the U.S. only and subject to change without notice. Microsoft, Windows and the Windows logo are registered trademarks of Microsoft Corporation. The Intel Inside logo and 


DELL LATITUDE XPi P120D 
120MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 
* 8MB RAM (40MB Max ВАМ) 
• 256KB L2 Cache 


• 420MB Removable Hard Drive 
{1.2GB Мах) 


• Smart Lithium lon Battery with 
Advanced Power Management 


• 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Туре 11/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 


* Optional Dell Latitude DeskDock 
Available 


* 1 Year Warranty 


x Upgrade to a 1.2GB hard drive 
for $500 more. 


$3299 


Business Lease: $122/Mo. 
Order Code #800036 


DELL LATITUDE LX 4100T 
100MHz INTELDX4™ PROCESSOR 

* 10.4" Active Matrix Color Display 
• 8MB RAM (24MB Max ВАМ) 

• 128KB L2 Cache 


• 420MB Upgradeable Hard Drive 
(810MB Max) 


• $99 More for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 


• 32-bit Local-bus Video, 
1MB Video RAM 


e 2 Туре 11/1 Type tll PCMCIA Slots 

* 6.2 Pounds 

* 1 Year Warranty 

x Upgrade to an 810MB hard drive 
for $300 more. 


SYSTEM NOT PICTURED 


$2199 


Business Lease: $81/Mo. 
Order Code #800033 


DELL LATITUDE XPi P90ST 
90MHz PENTIUM PROCESSOR 

• 10.4" SVGA Active Matrix Display 
* 8MB RAM (40MB Max ВАМ) 

• 256KB L2 Cache 


e 420MB Removable Hard Drive 
(1.2GB Max) 


• Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Туре 1/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 


• Optional Dell Latitude DeskDock 
Available 


* 1 Year Warranty 


* Double your RAM to 16MB 
for $399 more. 


$3499 


Business Lease: $129/Mo. 
Order Code #800035 


DELL LATITUDE LX 4100D 
100MHz INTELDX4 PROCESSOR 


• 10.4" Dual Scan Color Display 

* BMB RAM (24MB Max RAM) 

* 128KB L2 Cache 

* 420MB Upgradeable Hard Drive 
(810MB Max) 

* $99 More for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 

• 32-bit Local-bus Video, 
1MB Video RAM 


INTRODUCING OUR 
PENTIUM PROCESSOR-BASED 
NOTEBOOK. 


The way some office meetings go 
on forever, you'd think you were passing 
a bill through Congress. Luckily, the 
Dell Latitude XPi notebook comes 
with the battery power to keep up. 

Available in 75, 90, or 120MHz, this 
Pentium" processor-based notebook 


packs the necessary 27 

120 MH 
power. It also 4 зом 4 
packs the VV PROCESSOR 


necessary battery juice. In the 
independent Verilest "Cross Country 
test, the Dell Latitude XPi P75D 
notebook lasted an average of four 
hours and forty minutes. 

Get the Dell Latitude XPi today. And 
get through those meetings that last 


into tomorrow. 
DOLL 


HIM 


• 2 Туре 11/1 Type ili PCMCIA Slots TO ORDER, CALL 


* 6.2 Pounds 

• 1 Year Warranty 

x Double your RAM to 16MB for 
$449 more. 


SYSTEM NOT PICTURED 


$1899 


Business Lease: $70/Mo. 
Order Code #800020 


Pentium are registered trademarks and IntelDX4 is a trademark of intel Corporation. ©1995 Dell Computer Corporation. All rights reserved. 
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INTERNET WEB BROWSERS 


How the Web Will 
Change Computing 


Browsers and dynamic interpreted languages like Java enable developers to write 
client/server applications that are inherently multiplatform 


STEVEN J. VAUGHAN-NICHOLS AND RACHEL SCHMUTTER 


eb browsers, those graphical front ends to the Internet, are multiplying 
faster than bunnies on a rabbit farm. As fast as they can, software 
vendors are adding Internet connectivity to their programs. 
Fax-software vendors like Delrina have added browsers and other Internet con- 
nectivity programs to their communications suites. Lotus Development’s integrated 
InterNotes Web Navigator browser in the new version of Notes Release 4) merges 
Notes- and Web-based data. Other software аши are upgrading their word 


processors, document managers, 
and even CD-ROM programs 
with Internet connectivity. 


B ны Oh Aco, = 
[ZINC API doos say "ma... 


Internet mania is more than a fad, 
however: It marks the beginning of 
what many analysts feel is a funda- 
mental shift in how we compute. 
"The browser will increasingly be 
the user's interface to the corpora- 
tion and the world," says Dennis 
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Freeman, marketing director at Wu 
Frontier Technology (Mequon, WI), | ze dl ی‎ 
an Internet-software developer. The Troubled Aardvark ii. 
The latest version of the Navi- i by Tom Annoy | 
gator Web browser from Netscape pos timo, there eed iat a ü 
He ray a PW ke ae eil кы 


(Mountain View, CA; (415) 254- 
1900; http://home.netscape.com) 
typifies this trend. Navigator 2.0 
provides a wealth of new features 
(see the screen), but one of the 
most important is its support for 

the Java programming language 

from Sun Microsystems. Java lets de- 
velopers of Web servers extend the 


% The new Netscape Navigator, available for 
s Windows, the Mac, and Unix, delivers E-mail 
| with graphics. Navigator 2.0 will also include 
ar bidirectional E-mail that supports encryption 
| and digital signatures, as well as fully 
threaded newsgroup reading that 
corporations can use for secure internal 
discussion groups. The Netscape word 
processor, available only in the Gold edition, 
lets you drag and drop text and objects and 
link images to HTML code. It also provides 


tools for document and image conversion. 
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capabilities of browsers beyond 
merely viewing information. À 
Java-enabled Web browser can 
download programs, called ap- 
plets, such as data-entry forms, 
spreadsheets, animations, and 
graphics. Any client, provided 
it runs a Java-enabled brows- 
er, can access the Java appli- 
cation (for more information 
on Java technology, see “Wired 
on the Web," page 77). 
Netscape's Navigator is the 
most popular Web browser 
(various estimates give it about 
70 percent market share), and 
version 2.0 will be available 
for the Mac, Windows, and 
Unix. The company's lead in 
the Web browser field lets it 
promulgate extensions to 
HTML, the Hypertext Markup 
Language used to create Web 
pages, and to add new func- 
tionality such as the fast load- 
ing of low-resolution images 
and real-time chat to home 
pages. Other capabilities like 
fully threaded newsgroup read- 
ing and NetScape's Secure 
Sockets Layer for secure trans- 
actions, which other commer- 
cial companies can license, il- 
lustrate how Netscape is 
becoming much more than a 
mere vendor of browsers. 
"Netscape is not trying to 
build Web browsers or Web 
servers, it's trying to build an 
infrastructure to support pub- 
lic and private distributed com- 
e says Jeremy Allaire, 
aresident of New World 
fedia (Minneapolis, MN), 
Éonsultancy specializing 
f on-line systems and the 
ternet. “Netscape is build- 
їр an operating system.” 
‘Netscape’s browser isn't 
ihe only one that will sup- 
dort Java. Other browsers, 
icluding ones from Spry and 
sun, will also support the 
Ew language. 
[Web browsers are chang- 
fg in other ways. A more ro- 
Jl Bist version of Netscape's pro- 
fam, called Navigator Gold 
riced at about $79), breaks 
me boundary between browsers 
ind HTML authoring tools by 
1 tegrating a WYSIWYG au- 
horing environment. Navigator 
Gold also provides you with a 
word processor. 
Meanwhile, other browser 


developers continue to improve 
on the Web's built-in hyper- 
linking capabilities. The Slip- 
Knot 1.13 browser from Mi- 
croMind (slipknot @ micromind 
.com) for Windows and OS/2 
downloads data from all local 
HTML links (i.e., links specif- 
ic to a given Web site) to your 
system in the background. This 
allows you to get a broad view 
of a Web site either on- or off- 
line. Spyglass and NCSA are 
adding a similar feature to their 
browsers, but SlipKnot lets 
users pick and choose what 
links they want downloaded. 

As browsers encroach on the 
turf of traditional applications 
such as word processors, as 
well as that of tools for devel- 
oping custom front ends, com- 
panies like Microsoft are adapt- 
ing. For example, Microsoft is 
investigating ways in which 
Visual Basic can act as a front- 
end development tool for the 
company's Internet Explorer 
2.0. The company is also de- 
veloping an electronic pub- 
lishing tool (known as Black- 
bird) for the Microsoft 
Network and the Web. 

Internet connectivity is im- 
portant, agrees Chris Flores, 
Microsoft's product manager 
for Visual Basic. But he also 
says the Internet is just another 
extension for Visual Basic, 
which is a popular tool today 
among corporate developers 
for creating custom front ends. 
More than 1000 custom con- 
trols are available for Visual 
Basic developers today, Flores 
says, and several companies 
are developing controls for In- 
ternet access. However, Visual 
Basic is not a strong cross-plat- 
form solution thanks to Mi- 
crosoft's Windows-centric 
strategy: There's no Visual Ba- 
sic for the Mac, and few, if any, 
OLE Controls that will run na- 
tively on the Macintosh. 

Netscape faces formidable 
competition but is ahead of Mi- 
crosoft and other developers in 
building the ultimate TCP/IP 
network tool interface, says 
New Media's Allaire. Further- 
more, Netscape is doing so at 
the application level for three 
major end-user operating sys- 
tems: DOS/Windows, MacOS, 
and Unix. 


PROCESSORS 


Intel Beats the Clock... Again 


ntel’s surprise rollout of its 200- 

MHz Pentium Pro (aka the P6) 
processor will force its competitors 
in both the RISC and CISC camps 
to play catch-up this year. Most in- 
dustry insiders expected Intel to re- 
lease a 150-MHz, 256-KB-cache 
version of the Pentium Pro for desk- 
top PCs and workstations in 1995, 
then follow with a 166-MHz, 512- 
KB-cache version for servers in the 
first quarter of 1996. 

Instead, Intel is releasing those 
chips as scheduled, plus 180-MHz 
and 200-MHz versions during this 


quarter. (Both will have 256-KB cache and, 
like the 166-MHz Pentium Pro, will be built on 
Intel's .35-micron manufacturing process.) In- 
tel will also release a 200-MHz, 512-KB-cache 
Pentium Pro in the second quarter of this year. 

Intel experienced better-than-expected yields 


Aiii 


with its .35-micron process, which helped ac- 


celerate the release of the 200-MHz 
processor, company officials said. 
Several PC manufacturers told 
BYTE that the early availability of 
the 200-MHz version was a pleasant 
surprise. Intel's competitors were 
probably not as pleased: BYTE's 
cross-platform CPU benchmarks in- 
dicate that the 200- MHz Pentium 
Pro delivers 2.8 times the integer 
performance of a 90-MHz Pentium, 
and about 3.5 times the floating- 
point performance. 

The 200-MHz Pentium Pro will 


show up іп the kinds of worksta- ` 


tions typically powered by RISC 
CPUS. Peter Lowber, senior analyst 


for workstations and servers at Dat- | 
apro (Lexington, MA), says the 200- | 


MHz Pentium Pro undermines the 
RISC value proposition. Although 
Digital, SGI, and HP will likely sur- 
pass Pentium Pro performance when 
they release new chips this year, 
Lowber says the RISC vendors must 
demonstrate substantially superior 
performance over relatively inex- 
pensive Intel solutions. 


The news is worse for Intel's x86 | 


competitors, AMD and Cyrix. 
AMD, which recently acquired Nex- 
Gen, and Cyrix both sell Pentium- 
class processors now and won't ship 
Pentium Pro competitors for run- 
ning 32-bit software before the end 
of this year. Meanwhile, Intel's Pen- 
tium prices have plummeted. A 200- 


Looking Good at 200 


The 200-MHz twin- 
Pentium Pro Evolution 
Dual6 from Advanced 
Logic Research typifies 
the new breed of relatively 
inexpensive PCs that will 
compete with Unix 
workstations. Prices for 
this system, which comes 
with one or two Pentium 
Pro processors, start at 
53495 with 8 MB of ECC 
memory. (ALR, irvine, CA, 
(714) 581-6770; fax, 
(714) 581-9240; 
http//www.alr.com) 


MHz, 256-KB-cache Pentium Pro sells for 
$1325 (in quantities of 1000); a 75-MHz Pen- 
tium costs just $158 (the 60-MHz Pentium 
originally sold for $878). “I think Cyrix and 
AMD will have problems," Lowber says. 
"They're playing catch-up again." 


—bDave Andrews 
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Intel’s RISC competitors will release new processors this year that should pass 
the Pentium Pro in performance. Also, while Pentium Pro processors are 
currently being built on a .35-micron manufacturing process, Intel's 
competitors are expected to release even higher-performing .3x-micron chips 
(not included in this chart) late this year. 
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NEWS & VIEWS 


PERSONAL SCANNERS 


p scanners are go- 
ing to become easier to 
use, be able to capture color 
images, and be less expensive. 
First made popular by Vi- 
sioneer (Palo Alto, СА) and its 
PaperPort hardware/software 
system for Windows and the 
Mac, personal scanners typi- 
cally integrate OCR, archiving, 
annotation, and other software 
tools with a small sheet-fed 
scanner. 

Personal scanners will soon 
offer more extensive support 
for color. Many products al- 
ready let you add existing col- 
or images to a black-and-white 
document, but PageScan Color 
($399) from Logitech (Fre- 
mont, CÀ) also lets you scan 
and capture color images at 24- 
bit resolution. Support for col- 
or capture will become more 


important as inexpensive col- 
or printers increase their pene- 
tration into businesses, analysts 
say. PageScan Color can also 
capture images at 8-bit gray- 
scale resolution. You can de- 
tach its scanning head to scan 
bound material or book pages. 

Another new entry, Pa- 
perEase (about $249) from Pri- 
max Electronics (Sunnyvale, 
СА), comes with an automatic 
document feeder, which can 
handle up to 10 sheets at a 
time. PaperEase integrates with 
most Windows applications (a 
Mac version is planned for the 
first half of this year), including 
fax and E-mail, and comes with 
document-annotation апа 
archiving software. You can 
fax directly from the PaperEase 
hardware without using fax 
software. The copier controller 


CUSTOMER SUPPORT 


Expert Advice Hard to Get 


se of expert systems at help desks is declining, despite 

these systems' potential and value for support. That's the 
assessment of the annual survey of help-desk and customer- 
support practices conducted by the Help Desk Institute. The re- 
port says a major barrier is the cost of implementing an expert 
system, which typically requires personnel to feed the expert 
engines. Increasing demands on support staff make it hard to 
free up time to feed the system. But use of expert systems 
may increase in the future. Some support programs now have 
cognitive engines that learn as you log problems and requests. 
And vendors are teaming with providers to supply preloaded 


knowledge bases. 


БОЛУ (i 


Source: Help Desk Institute (Colorado Springs, CO) 


26 BYTE JANUARY 1996 


=. 
ae 

ore 

=, 


Personal Scanners 


Better Tools Reduce Paper Clutter 


Personal scanners fit on the desktop and are designed for individual 
use. They offer lower- resolution scanning than flatbed scanners 
because their prime focus is document management, not professional 


desktop publishing. 


in the scanner lets you enlarge, 
reduce, crop, and change the 
brightness of scanned docu- 
ments. PaperEase currently 
scans at up to 400 dots per inch 
(dpi) and 256 levels of gray (8- 
bit gray-scale). Primax says it 
will have a model that can cap- 
ture color in the first half of 
this year. 

Visioneer's latest unit, the 
new PaperPort Vx (about $369, 
available for Mac or Win- 
dows), offers an enhanced 
hardware and software system. 
It's easier to install, it's faster, 
and it supports 8-bit gray-scale 
images, the company says. 
New SharpPage technology au- 
tomatically focuses and cleans 
up scanned images to provide 
more accurate OCR or higher- 
quality faxes, according to Vi- 
sioneer. Maximum scanning 
resolution will be 400 dpi. The 
Vx will connect to either the 
serial or parallel port. Visioneer 
wouldn't confirm that it will 
release a color version during 
the next 12 months, but a 
, company official says it is 
P reasonable to expect one. 
À new entry from 


| Hewlett-Packard, the 45, is 
2. about the same size as Vi- 


sioneer's original PaperPort 
and uses Visioneer's PaperPort 


2,000,000 . 


3.0 software. HP's 4S doesn't 
support color capture. At $349, 
it's almost as expensive as the 
color Logitech unit, but ana- 
lysts say HP's entry will fur- 
ther legitimize this market. HP 
will offer the PaperPort soft- 
ware with its flatbed scanners 
so users can get the function- 
ality of the integrated filing and 
OCR with any HP scanner. 

Look for increased im- 
provements in ease of use and 
lower prices, says Kristy 
Holch, who tracks image-cap- 
ture products for BIS Strategic 
Decisions (Norwell, MA), a 
market research and consul- 
tancy firm. MicroTek (Redon- 
do Beach, CA) already sells its 
PageWiz bundle, which offers 
8-bit gray-scale scanning, an 
automatic document feeder, 
and other features, for just 
$199. The company is also de- 
veloping a color version. Holch 
says ease of use will be a criti- 
cal factor in a personal scan- 
ner's success. 

"Conventional things like 
image quality, bit depth, and 
high resolution that are often 
used to differentiate profes- 
sional flatbed scanners are not 
the issue here," she says. "The 
whole thing has to be easy and 
automatic." —]on Pepper 


NOW YOU CAN HAVE THE POWER ОЕ A CLIENT/SERVER DATABASE ANYWHERE YOU WANT IT. 
New Sybase 

SYSTEM 11 Introducing Sybase? SOL Anywhere?" Its small footprint fits easily onto notebook computers 

and mobile devices. At a very low cost. And it comes with a graphical new administration tool 


that makes it easy to use in workgroups and sites with minimal support. It's even self-tuning. 


* E д 
PERFORMANCE OPTIMIZED | Plus, its new SQL Remote" feature lets you have access to—and =] SYB ASE’ 


Jor every level of your business. 


interact with —enterprise data anywhere. Just like the name says. The Architecture for Change 


Sybase SQL Anywhere. 
Sometimes a name simply says it all. 


TF eat 


The powerful new version of Watcom™ SQL. 
Call today for product and seminar information: 1-800-8-SYBASE ext. 22059 or http://www.sybase.com 


Circle 61 on Inquiry Card. 


©1995 Sybase, Inc. Sybase, Watcom, SQL Remote, System 1] and SQL Anywhere are trademarks of Sybase, Inc. or its subsidiaries. Outside the U.S., call 1-617-564-7353. 


It's the Intel Pentiume Pro processor. And it's the brains behind some of 
the most powerful new workstations available. 
Whether you're creating 3-D graphics for a hot new Web site or authoring a 


multimedia title, designing with CAD applications or developing new software, 


Intel's Pentium Pro processor delivers the 

The Intel Pentium Pro processor. It's the 
stations in a long time. For more information 
http://www.intel.com/ 


© 1995 Intel Cosporation. 
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COMMUNICATIONS 


Higher Data Speeds Coming for Plain Phone Lines 


ADSL: High-Speed Delivery 
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demand 
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Multimedia 


6 Mbps 


Home or 
small office 


tra OSL 


o CVE, 
| 64 Kbps-640 Kbps 


Up to 12,000 feet 

(about two miles) 

over copper wires 
depending on transfer rate 


A typical ADSL system uses existing copper wires. It can deliver data from different bandwidth-intensive services at a rate 
of about 6 Mbps while giving the user a 640-Kbps upstream channel. 


ny ew technology promis- 
es to add life to the ubiq- 


uitous plain old telephone sys- 
tem. One technology, called 
asymmetric digital subscriber 
line (ADSL), is an intriguing 
solution for Internet access, 
video on demand, and video- 
conferencing. Unlike a related 
technology called high-bit-rate 
digital subscriber lines 
(HDSL), which supports equal 
transmission rates (typically 
1.5 or 2 Mbps) both upstream 
and downstream to the user, 
ADSL delivers much higher 
bandwidth downstream than 
upstream. Telephone compa- 
nies and information providers 
will use ADSL—with existing 
phone lines—to deliver high- 
speed services to the home or 
the small office. 

ADSL uses digital signal 
processing and multiplexing 
techniques to deliver between 9 
and 10 Mbps of downstream 
data over existing copper 
phone lines (typical systems 
will offer about 6 Mbps). This 
is much faster than V.34 
modems, which offer 28.8 
Kbps, and ISDN, which offers 
64 Kbps (or 128 Kbps if you 
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combine the two B channels of 
a Basic Rate Interface line). 
Cable modems offer compara- 
ble 10-Mbps data delivery rates 
but require coaxial cable to run 
into the home or office. Cable 
modems may also suffer per- 
formance degradation as the 
number of users increases, but 
ADSL is a point-to-point solu- 
tion that shouldn't suffer from 
decreased performance. 
ADSL and HDSL devices 
plug into a regular phone line 
like a modem, but unlike tra- 
ditional modem technology, 
two people can't each just buy 
a modem and dial each other 
up. Transceivers must be in- 
stalled at the users’ premises 
and at the phone company's 
central office (see the figure). 
In addition to supporting 
high-transmission rates to the 
user, ADSL can sustain speeds 
up to 640 Kbps upstream, a 
transmission rate suitable for 
sending commands to control 
a movie on demand. Similar- 
ly, you can use the upstream 
channel to send commands to 
Web pages and to take advan- 
tage of ADSL’s ability to trans- 
mit graphical images at a high- 


er bandwidth downstream. 

At last year's CeBIT show, 
Orckit Telecommunications 
(Tel Aviv, Israel) demonstrated 
the transmission of MPEG-2 
video from an NTSC videotape 
player at 8 Mbps downstream 
and 640 Kbps upstream using a 
pair of ADSL modems. (A 6.2- 
Mbps downstream link can 
support four channels of com- 
pressed MPEG video.) At the 
Telecom '95 show in Geneva, 
many companies demonstrat- 
ed new ADSL equipment and 
applications. 

Aware (Bedford, MA) and 
Analog Devices (Norwood, 
MA) have codeveloped a chip 
set for Aware's ADSL Inter- 
net Access Transceiver. The 
transceiver delivers slightly 
more than 6 Mbps downstream 
and 224 Kbps upstream over a 
distance of 12,000 feet between 
the transceivers (data rates of 
up to 8 Mbps can be achieved 
over shorter distances). 

Until recently, HDSL re- 
quired two or three pairs of 
copper wires (ADSL requires 
one pair). But Orckit and Meta- 
link (Tel Aviv, Israel) have an- 
nounced HDSL chips that re- 


FASTER ADSL 


The next generation of 
ADSL promises to deliver 
even higher bandwidth 
over existing copper 
phone lines. Several 
semiconductor manufac- 
turers, including Analog 
Devices and Motorola, 
have developed signal- 
processing chips for a 
version of ADSL that will 
operate at 25 or 51 
Mbps. However, delivery 
at these speeds will be 
over shorter distances 
than with other imple- 
mentations—about 4000 
feet for 25-Mbps trans- 
mission and 1000 feet for 
51-Mbps. 

The faster versions of 
ADSL will be used in 
fiber-to-the-curb projects 
currently being deployed 
by telephone companies. 
Such systems offer higher 
bandwidths by bringing 
fiber-optic cabling to the 
curb of a home or busi- 
ness and then using the 
existing copper connec- 
tion to get from the curb 
to the building. —S.S. 


quire just a single pair of cop- 
per wires. Analysts say that 
HDSL’s limited downstream 
bandwidth makes it less at- 
tractive for Internet access, but 
these improvements should 
strengthen HDSL’s position as 
a more efficient alternative to 
today's ТІ lines. ADSL will 
enable the telephone compa- 
nies to deliver entertainment 
services. And using both 
ADSL and HDSL, they'll be 
able to provide PC services, 
such as access to remote LANs 
and the Internet. 

—Salvatore Salamone 
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ULLETPROOF 


APC provides the most reliable UPS sol 


APC's award-winning UPSs 
provide proven reliability in 
power protection. We offer 
solutions ranging from surge 
protectors to midrange UPS 
systems that protect anything 
from a basic PC to the most 
advanced superserver. Whatever 
your computing needs may be, 
APC is your one-stop shop for 
reliable power protection. Call 
today for a more information on 
our expansive product line of 
*bulletproof" protection! 


Use APC's UPSs with our other award- 
winning products and accessories... 


BEST VALUE POWER 
PROTECTION FOR PC 


WORKSTATIONS 


Use with Compaq Presario, IBM ValuePoint and 
equivalent 386 and 486 PC workstations 


SurgeArrest’ AC surge 
suppressors... 


Nem RÀ) ! 


| ги SIMPLE SIGNALING 


All the protection of SurgeArrest, plus: 


Ш Instantaneous battery back-up power 
prevents costly data loss and reduces 
downtime. 


Ш LAN signaling allows simple shutdown 
with interface kits (400 and above). 


a- User replaceable, hot-swappable 
batteries ensure uptime, safe disposal. 


Accessories including 


2 e PowerManager" power 
easure-UPS; control centers... ifeti ' 
Call UPS” [T ond ll $25,000 lifetime Equipment Protection. 
Share-UPS"... Ш Available in 200, 280, 400, 450, 600, 
900, 1250 Volt-Amps. Starting at $119 list. 
KEY: 
Б | Software capability 
Performance, price ила erg 
increase left to right = Simple signaling 
provides safe shutdown 
of your system in the event | 
АРС Exclusive: Use of an extended power loss. © 
to differentiate from APC offers the industry's а Serial signaling 
competitors widest selection of kits, I allows UPS 
including PowerChute. queries, and data logging 


© 1995, American Power Conversion, All nghts reserved. All trademarks are the property of their respective owners, 


Back-UPS Back-UPS’ Pro”/PNP 


PERFORMANCE PROTECTION FOR 
ADVANCED WORKSTATIONS 


Use with Pentium, Power Mac, PowerPC and 32 bit 
multi-tasking workstaions running Windows 95, OS/2 
Warp and Windows NT 


гв SIMPLE SIGNALING 


All the protection of Back-UPS, plus: 


Bi The first UPS "Designed for Microsoft 
Windows '95". Plug and Play (PNP) models 
are available and include software. 


Wi Automatic voltage regulation provides 
enhanced protection against long duration 
brownouts and overvoltages. 


lll Built-in network card/modem surge 
protection for maximum system integrity. 


D> CellGuard™ Intelligent Battery 


Management extends 


attery life and 
increases runtime. 


B Line-interactive design for better 
performance and reliability. 


W Available in 1000 and 1400 Volt-Amps. 
Starting at $199 list. 280PNP, 420PNP and 
650PNP models also available. 


and analysis. PowerChute 
v/s offers serial signaling. 


m IE Enhanced 
E | E | 


` serial 
signaling and SNMP 
management allow full 
wide-area control, such as 
PowerChute plus and 
PowerNet. 


PROTECTION 


ions for the entire computing spectrum 


BEST VALUE SERVER 
PROTECTION FOR SMALL 
BUSINESS iata 


PERFORMANCE POWER ADVANCED MODULAR 
MANAGEMENT FOR ADVANCED PROTECTION FOR 
— ай MET STONES 


Jse with PS/2 ProLinea | quivale; 


| or departme It servers 


` m SERIAL eu 


A d al. yy ; „гт і, і ^ So B. м» 
н the protection of Back-UPS pius: 


lll Serial communication for enhanced 
network shutdown and control. Allows 
power quality event log, scheduling and 
UPS self-test. 


Includes PowerChute v/s software for 
maximum reliability and convenience. 


Ш Available in 420, 650, 1000, 1400 
Volt-Amps. Starting at $349 list. 


solutions to suit any application 
FF 


` APPLICATION | 


VALUE 


‘el nm » = ] E d Aft I p A 
Jse with Proli B oat 5, Alpha an 


W Software configurable features and data 
logging. 
SmartSlots" for SNMP manageability, 


control via modem or multi-OS support 
mean wide-area reliability and uptime. 


Ш Full sine wave output. 


ll Supports APC monitoring accessories, 
such as Share-UPS, Measure-UPS, Call- 
UPS and more. 


E Rackmount and extended run models. 


W Available in 250*, 400*, 450, 700, 1000, 
1400, 2200, 3000 Volt-Amps. Starting at 


$299. *Nor all features available on these models. 


NALING & SNMP MANAGEABLE 


SMART-UPS MATRIX-UPS 
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of Smart-UP* 


+ Modular miae: design for 


| 10096 uptime. 


ll Add runtime quickly and easily with 
microprocessor-controlled SmartCells". 


Ш 60% lower lifecycle costs than 
comparable brands. 


Ш LCD display. 
iM 120/208/240 Vac simultaneous output. 


Ш Available in 3000 and 5000 Volt-Amps. 
Starting at $3499 list. 


AMERICAN POWER CONVERSION 


800-800-4APC 


(800)800-4APC - US and Canada 
(401)789-5735 - Worldwide 
Compuserve: GO APCSUPPORT 
Internet: apctech@apec.com 
URL: http:\\www.apcc.com 
please reference Dept. A2 


NEWS & VIEWS 


PERSONAL DIGITAL ASSISTANTS 


PDA Vendors 


Improve PC Links 


ore robust links to PCs and Macs 

will strengthen the connectivity of 
PDAs to desktop applications. Analysts 
don't think this improved connectivity 
alone will make PDAs a household item— 
long battery life, a seamless interface with 
wireless services, and the ability to fit in 
the pocket are also important—but they 
say it is critical. 

Officials at several PDA companies ad- 
mit that their first iterations of PDA-to- 
PC connectivity solutions were limited, 
despite indications that connectivity was a 
high priority among PDA users. A study 
conducted by BYTE in 1994 showed that 
89 percent of users felt that the ability to 
automatically synchronize 
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Glance 


their PDAs with their desktop PC files was 
either somewhat or very important; they 
also wanted to be able to send and receive 
E-mail and faxes (see News and Views, 
June 1994, page 34). Now those improved 
connectivity solutions are either available 
or under development. 

Developers are also adding PDA-to-In- 
ternet connectivity. For example, AllPen 
(Los Gatos, CA; 415 399-8800), a devel- 
oper of Newton OS applications, will re- 
lease Web browsing software for Newton- 
based applications this year. Although the 
software won’t initially support graphics, 
it will let you upload and download infor- 
mation through HTML 
forms. 

“Handwriting recognition 
is not the PDA’s killer ap- 
plication,” says Jon Hulak, 


wp АЕ? 
ST Newton senior analyst at BIS 
san docume Strategic Decisions (Nor- 
Аё Ке ® use | well MA), "What's more 
" on 2.0 important to people is 
g-mail ¢" | the ability to synchro- 
g-mail SYS" nize basic two-dimen- 
personal in sional database infor- 
à mation found in 


personal information 
managers. That's crit- 
ical information, and 
it's constantly 
changing." 

The PDA-to-PC 
connectivity pro- 
grams are improv- 

ing, but they could 
be better, says Ed 
Colligan, vice 
president of 
marketing at 

Palm Comput- 

ing (Los Altos, 

CA), which 

develops 
PDA applica- 

tions. “Syn- 

of chronizing 
ue "your PDA with your 
отаг oan needs to be as 
simple as pushing a button.” —D.A. 


Blasts from 


дд, 
a7. OF 1999 


Years Ago 
in BYTE 


386 replicant 

on the loose. 

AMD finally 

unveiled its 

clone of Intel’s 386. We 

correctly noted that users every- 
where would benefit from the compe- 
tition in the PC CPU arena. Also, Rich 
Seifert, coauthor of the Ethernet 1.0 
specification, celebrated the 10th an- 
niversary of the standard by asking 
BYTE readers to imagine a world with- 
out networks. А world without the In- 
ternet? We might as well imagine a 
world without politics or religion. 


Apple's long-awaited 
Japanese-language 
version of the Mac- 
intosh, called the Dy- 
LI E памас, made its de- 
in BYTE but to favorable 
reviews. It featured 
512 KB of RAM and Kanji installed in 
ROM, and it wasn't available in the 
U.S. The Kanji Mac was apparently a 
smart move. Japan is now Apple's 
second-largest market (behind only 
the U.S.), the company says. Apple 
Japan made $1.8 billion in revenue 
in its latest fiscal year, up 48 percent 
over the prior year. 
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No-pen PDA ргесиг- 
sor. We checked out 
a new hand-held com- 
puter developed by 
Years Ago Matsushita and 
in BYTE Friends Amis and sold 
by Panasonic and 
Quasar. The 14-ounce unit featured 
a 159-column by &row LCD display, 2 
KB of programmable memory (ex- 
pandable to 4 KB internally), and 16- 
KB internal ROM with four sockets to 
hold ROM applications. An acoustic- 
coupler modem was optional. We said 
that with a little practice, the small 
65-key keyboard wasn’t a distraction 
(but our fingers, like our waistlines, 
were smaller then). 


— — 


KYOCERA SUCCESS STORY #559 


BACKGROUND: Switched from 
HP to Kyocera. Recently 
purchased 150 Kyocera 
“cartridge-free "printers. 


KYO-SAVINGS: More than 
$100,000 in the first year. 


Kyocera offers a broad range 
of "cartridge-free" printers: 


YOU'D SMILE TOO IF YOU JUST CUT YOUR 


INTRODUCING THE NEXT GENERATION 
OF "CARTRIDGE-FREE" PRINTERS 
FROM KYOCERA. 
They're incredibly fast. Advanced. And reliable. 
So how come they cost 50% less to operate 
than HP® and Lexmark" printers? 

Because the largest printer expense isn’t the 


NETWORK PRINTER COSTS IN HALF. 


first year. Depending on your network, your 
savings could be hundreds of thousands, even 
millions of dollars. 

That's not all you'll save with Kyocera. Our 
modular paper-handling options give you the 
flexibility to upgrade over time, as you need it. 
You'll even save space with our extra small 


• 300 and 600 dpi — 

1 ч 10 и = ppm F а HEN cost of the printer — but the cost of all those footprint. So why pay more for the — 488 REE | 
К legea support | i paara expensive toner cartridges you have to buy. same speed, performance and D m 

à cond paper-handiing р { Kyocera? printers are the first — reliability? al Ny 
* Duplexing га Seem. | А : 

• Energy Star compliant È > B and only — laser printers with CALL 1-800-232-6797 FÜR A FREE 


: long-life imaging components, so 
you never have to replace expensive cartridges. 


“CARTRIDGE-FREE” TECHNOLOGY 
REDUCES PRINTING COSTS BY 50%. 
Over time, the savings can be enormous. 

One printer alone could save you $3,700* the 


DEMO: "HOW TO CUT YOUR PRINTER 
COSTS’ ASK FOR DEPT. 1015. 

Every Kyocera printer is backed by a 5 billion- 
dollar company that's world-renowned for 
service, support and leading-edge technology. 
Call today. And soon you'll be smiling, too. 
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ЖАРК *Based on duty cycle of 20,000 pages per month at list prices. Allow 4 weeks delivery for the demo disk. © 1995 Kyocera Electronics, Inc. Kyocera is a registered trademark of Kyocera Corporation. 
OSY. Е Energy Star does not represent EPA endorsements of any product or service. All other product or service names mentioned herein may be trademarks or registered trademarks of their respective owners. 


INTERNET ACCESS 


Coming: Thousands of Internet Оп-Катрѕ 


\ new class of low-cost 
devices may soon ge 
replace the personal We 
computer as the mogt 
common method of g£ 
ting on the Internet. T 
phone companies, as Well 
as major database уепа@й 
like Oracle (Redwog 
Shores, CA), are pro d 
ing new ways to makê 
easier to access the Netz 
Philips Home Servi 
(Burlington, MA) is colla 
orating with Oracle to di 
velop a system that will @ 
you send and receive elg 
tronic mail over the Interg 
and other E-mail systems @ 
ing a screen phone. Suk 
scribers will receive a Philip! ) 
phone (see the photo), which has 
phanumeric keyboard, and their own E- 
mail account. Paul Chapple, a spokesman 
for Philips, says that although the P100 
costs about $399, that price will drop to 
$300 later this year and will probably fall 
to $200 in 1997. 

Such a phone will have numerous ad- 
vantages over a PC, Chapple says, includ- 
ing lower cost, faster boot-up, and small- 
er size. You could use it in your kitchen or 
living room to tap into services ranging 


an al- 


eI IA, 


from electronic banking, shopping, E-mail, 
and, of course, for conversing. 

The Internet-enabled screen phone does 
not compete directly with a PC, Chapple 
says. "You're not going to use a screen 
phone to manipulate large amounts of 
data," he says. "Instead, we see it as adding 
PC functionality to the telephone." 

At the recent Telecom '95 show in 
Geneva, Oracle CEO Larry Ellison de- 
scribed a $500 computer that would con- 
tain almost no software and would down- 
load its operating system and applications 


when turned on. The device's primary ap- 
plications will be Internet browsing, send- 
ing and receiving E-mail, word pro- 
cessing, and videoconferencing. The 
low cost of these devices will pro- 
mote more plentiful networked 
computers, Ellison says. Users 

will carry a smart card to pay 
for rental time on these com- 


low-cost Internet on- 
ramps.This approach 
is currently being 
(x test-trialed in parts 
@ of France. 
One variable 
still unknown is 


how much consumers will have to pay to 


hop on the Internet over these low-cost 
devices. Philips says it hasn’t determined 
if it will bill subscribers at a flat monthly 
rate or on a per-call basis. Officials at 
AT&T, which plans to roll out a dial-up In- 
ternet access service this year, say they 
haven't determined their pricing structure 
either. The company does plan on having 
more than 200 access points to give as 
many users as possible Internet connec- 
tions without having to pay additional 
long-distance phone charges. 

—Dave Andrews 


NEXT PDA? 


Forecast For Narrowband PCS Subscribers 


1995 | 28,000 
| 1996 190,000 
| 1997 


1998 


SkyTel (Washington, D.C.) is offering two-way paging service in the U.S., 
and others are expected to follow this year. SkyTel says it will continue 
to expand coverage of its personal communications service (PCS) be- 
yond the 1300 cities currently supported. Analysts predict that as the 
hardware shrinks, and links to personal computing improve, this product 
category should see tremendous growth. 
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Two-way Pagers Today 


SkyTel Pager ($399), service starts at $25/month; 5.5 | 
ounces; several weeks of power on AAA battery; receive mes- 
sages of up to 500 characters; 15-character responses, or 95- 
character responses when using optional connection to HP | 
paimtops; E-mail gateways. 


Near Future (1996) | 


Two-way pagers from other companies; links to notebooks 
and other paimtops; rules-based E-mail routing; bigger message 
capacities; two-way PC Card pagers. 


Distant Future (1997 and beyond) 


Two-way pager chip sets integrate directly into palmtops, note- 
books; PDAs with integrated wireless messaging. 


-a 


They'll be ask 
ou did it! 


how 


Imagine having the power of a 
wizard. Being able to give a 
magic touch to what you see 
around you! Do you really 

want to turn the world upside 

down, — or just change the co- 


here: The Image Wizard™ imaging 
system lets you capture high quality colour video images with 
a simple Click & Freeze. Then it gives you the power to 
manipulate the image to the limits of your imagi- , 
nation, all with easy-to-use Wizard software. 


A complete imaging system | 
If you have a desktop or portable PC with a PCMCIA § 
card slot and access to video sources such as VCRs, cam- 
corders, TVs, laser discs etc., then all you need is the 
Image Wizard from MRT(If your PC have no PCMCIA 
card slot, ask for the low cost MRT PCMCIA adapter 
to ISA). The video capture system consists of a PCMCIA 
card type I, a video adaptor cable, the Image Wizard soft- 
ware package and an easy-to-follow user manual. 


sking 


What you see is what you can get! 

The Image Wizard software is a powerful Windows-based image enhance- 
ment tool which allows colour correction and retouching in an amazingly 
easy-to-use package. You can blend, lighten, darken, sharpen, remove ble- 
mishes, change colours and cut-and-paste to your heart’s content. Combine 
your own video images with the sample images included on the diskettes. 
In addition to video sources, Image Wizard also provides direct support for 
scanners and PhotoCD. If you can see it, you can paste it into your docu- 
ment with a resolution of 511 x 511 pixels and 24-bit true colour. Best of 
all: The process is exceptionally quick and easy. 


The Image Wizard 
cannot fail to impress you. 


M|R|T 


MRT micro as. 
Strómsvn. 74, N-2010 Strømmen, Norway 
Tel.: +47 63 89 20 20 Fax: +47 63 80 12 12 
USA Tel.: +1 603 465 2830 Fax: +1 603 465 2680 
Germany Tel.: +49 8092 880 77 Fax: +49 8092 880 76 


| © Australia Electro Optics Tel.; +61 2654 1873 Fax: 461 2654 1539 « 

Belgium Microlink Tel.: +32 2 521 8650 Fax: +32 2 521 6078 * China 

Beijing Da Heng Image Vision Co, Ltd. Tel.: +86 1 25 42059 Fax: +86 1 

25 42058 • Denmark Tri-Star Tel.: +45 4673 3200 Fax: +45 4673 3306 

* Finland Fuztech Group Oy Tel.: +358 59 432931 Fax: +358 59 

432367 * France Wintech Tel.: +33 1 694 65908 Fax: +33 1 692 50371 

* Germany Cameron Elektronische Tei.: +49 7117 75730 Fax: 449 7117 

73336 * Greece Tecor Tel: +30 129 25135 Fax: +30 129 15672 * 
Holland Compudata Tet.: +31 73 440700 Fax: +31 73 440778 » Italy 
Elcomi Tel.: +39 2 61 95066 Fax: +39 2 61 34836 * Japan Macnica Tel.: 
+81 45 939 6140 Fax: +81 45 939 6141 * Norway Andresen Data Tel.: 
+47 22 08 31 70 Fax: +47 22 19 72 50 * Portugal Bio Data Tel.: +3512 
388829 Fax: +3512 3711502 * Saudi Arabia OFOQ Tel.: +966 2669 
6187 Fax: 4966 2669 6272 * Spain Cibal MultiMedia Tel.: +3471 713523 
Fax: +3471 722600 * Sweden Amtech AB Tel.: +46 8 928065 Fax: +46 8 
928077 • Switzerland MPI Tel.: +41 5683 5555 Fax: +41 5683 4860 ° 
Taiwan O'Sted International Hi-tech Corp. Tel.: +88 62912 8633/+ 88 
62910 1407 Fax: +88 62 912 8632 * UK Visimetrics Tel.: +44 1436 677557 
Fax: 444 1436 672131 * USA Belmont Data West Tel.:+1 415 570 7792 
Fax: +1 415 570 4204. I-Cube Tel.:+1 301 464 7070 Fax: +1 301 464 0650. 
Itronics Tel.:+1 818 865 0005 Fax: +1 818 865 1227. Long Island Instrument 
Corp. Tel.:+1 516 781 4373 Fax: +1 516 781 4105. Microdisc Tel.:+1 609 
486 0330 Fax: +1 609 486 7877. 


All trademarks in this document are the property of their respective owners. 
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NEWS & VIEWS 


INTERNET ACCESS 


The Meter’s Running 


with CompuServe's Spryte — 


onthly Internet access 
for the cost of a burger 
and fries sounds appealing, but 
a closer look reveals the 
amount of on-line consumption 
time will be less than satisfy- 
ing. CompuServe’s (Colum- 
bus, OH) new Spryte Internet 
services will soon be available 
throughout North America and 
major European and Asian 
cities for $4.95 per month. 
“Now every family can join the 
Internet,” says Tim Oren, vice 
president of CompuServe’s In- 
ternet Division. 

Spryte customers will re- 
ceive the Spry Mosaic Web 
browser; Spry Mail; and a Hy- 
pertext Markup Language 
(HTML) authoring tool called 
Home Page Wizard. But under 
the $4.95-per-month plan, In- 
ternet connectivity will be lim- 
ited to three hours a month. 
Other pricing plans are avail- 
able, including one in which 
20 hours of connectivity will 
cost $19.95. But after that, ad- 
ditional hours on all of the 
plans are $1.95 an hour. 

“Customers want flat-rate 
pricing. They don’t want to 
have a timer going when they 
hop onto the Web,” says Joe 


Direct Connections Outpace 
On-line Services - 
(U.S. only) 


5.8 


million people 
with direct internet 4 
access 


3.9 


1.0 
million 
people 

i with both 


Source: 
O'Reilly & Associates (Sebastopol CA) 
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million people 
using commercial 
ine services 


Picard, marketing representa- 
tive for Digital Express, an In- 
ternet provider on the East 
Coast. Picard notes that his 
company offers SLIP/PPP ser- 
vices at a rate of $35 a month. 
Dan Cunningham, chief finan- 
cial officer of PSI, one of the 
oldest nationwide Internet 
providers, echoes Picard’s sen- 
timents. “CompuServe is just 
doing the same old thing by of- 
fering an hourly based pricing 
system." 

Nielsen Media Research and 
CommerceNet's recent survey 
of Internet usage indicates that 
the average Web user spends 
six hours a week on the Net. 
Under CompuServe’s best 
plan, that means the typical 
user would pay $28 a month, 
which is about the same as the 
flat-rate pricing schemes of 
most Internet service providers. 
One advantage Spryte will 
have over some local service 
providers in rural areas is its 
local-call availability, thanks 
to CompusServe's widespread 
X.25 network. 

But even this advantage may 
not last for long. Ameritech, a 
telecommunications company, 
and Concentric Network, an In- 
ternet services provider, are 

collaborating to provide lo- 
cal-phone-call Internet access. 
The two companies will offer 
a range of options, ranging 
from five hours of monthly 
connection for $7.95 

($1. 95 each additional 

“hai to unlimited 

¿number of hours of 
monthly access for 
$29.05. A Concentric 
Network spokes- 
‘woman said this service 
will allow any rural car- 
rier in the Ü.S. to offer 
Tow-cost local Internet ac- 
cess. -Steven J. Vaughan-Nichols 


A Programmer Needs a Maid 


CODE ا‎ 


RICK GREHAN 


BYTE columnist Jerry Pournelle occasionally 
summarizes certain products by saying, “If 
you need this, you need it bad." i 
hope he doesn't mind my horrowing 
that expression, because I have to 
use it to describe Geodesic Systems’ 
Great Circle. 

The Great Circle library fixes mem- 
ory-management problems. By in- 
serting the library at the head of your link- 
er's library list, you allow Great Circle to take over the 
C/C++ memory-allocation/deallocation routines malloc}, freet 


new, and delete. The product's manual says that after installing 


Great Circle, you may never have to call delete (if you're a C++ pro- 
grammer) or free ( } (if you're a C programmer) again. The manual is 
probably correct. 

Great Circle turns the C library’s “manual” memory management 


system into an automatic garbage-collecting one. Great Circle keeps | 


track of all allocated memory and all pointers referencing memory. 


And when a chunk of memory is no longer “pointed to,” Great Circle | 


deallocates it for you automatically (it even handles “bizarre” structures | 


such as circular lists). 
The package actually contains several variations on the basic Great 
Circle library. One, for example, reports memory errors. When you link 


| it in and run your program, it tells you where the memory leaks are 


while also describing the extent of the problem. 

In one sense, Great Circle is kind of spooky—especially on the C 
side of things, The manual indicates that one reason why a piece of mem- 
ory may not be reclaimed is because an integer in your program тау co- 
incidentally contain a value that's equal to the address of an allocated 
block. This means that Great Circle prowls through your program's 
data regions, searching for pointers that are attached to allocated 
memory blocks. 

When you install Great Circle, you're tempted to simply recompile 


your application with it and never think about it again. You can certainly 


do this, but Geodesic recommends a less lazy approach: The company 
suggests you include the reporting library in your project at development 


time. This allows you to catch and correct memory errors during de- — 


velopment rather than rely on Great Circle to pick up your messes. 
And this points to my one concern regarding this product: It's like a 

software housekeeper. When I was young, my family was lucky enough 

to have a daytime maid. She cleaned up after us. Consequently, 1 became 


` quite a slob. 


If you're a Windows user running Borland C++ or Microsoft Visual C++, 


. Great Circle costs $495 for full support, or $345 for 60-day support. Unix 


workstation users have to pay $1095 and $795 for equivalent packages. | 


If you need this, you need it bad. 


Contact Geodesic Systems (Chicago, IL) at (800) 360-8388 or (312). 
| 728-7196; fax (312) 728-6096; or http://www.geodesic.com. 
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NALYST'S 
CHOICE 


OCT. 9, 1995 
Reflection Suite for X 5.0 


OPERATING INSTRUCTIONS, 
AS DESIGNED BY NETWORK 
PROFESSIONALS. 


PC-TO-UNIX 
CONNECTIVITY, AS DESIGNED BY 
NETWORK PROFESSIONALS. 


If it were up to you, even the most complicated things would be sim- Іс has the highest level of application reliability, mE 
plified: tricycle assembly, VCR programming, maybe even your ап award-winning TCP/IP stack, plus 32-bit Vs 
UNIX network. architecture for faster performance. And best of - 
all, it’s everything you need—PC X server, transport, TCP 
applications, emulation, even an NFS client and Internet 
access tools—all from one vendor. 


Not that you’d want to manage it with one button. But with 
Reflection X from WRQ, it’s almost that easy. Reflection provides a 
powerful X11R6 PC X server and complete PC-to-UNIX 
connectivity that lets end-users handily access mission-critical To try PC-to-UNIX connectivity designed from your 
applications right from the Windows desktop. point of view, get yourself in gear and call for a free 
evaluation copy. Then sit back and watch everything go like 

REFLECTION” X/REFLECTION SUITE FOR X clockwork. 


А ARCHITECTURE: 32-BIT WITH WINDOWS ACCELERATED VIDEO ENHANCEMENTS 
(WAVE); X11R6 COMPLIANCE (XTEST AND MULTI BUFFERING EXTENSION [MBX}}, 
OPTIMIZED FOR WINDOWS $5 


INTEGRATION TOOLS: DIAL-UP X, CONFIGURABLE PANNING, VIRTUAL SCREEN, BACK- 
ING STORE AND SAVE UNDERS, 24-BIT COLOR SUPPORT, REMOTE AND LOCAL WINDOW 
MANAGEMENT, GUI KEYBOARD MAPPING, AND ENHANCED LOCAL PRINTING 


KER RI 


For a FREE evaluation copy, call 
800.926.3896 


TCP/IP AND APPLICATIONS: VT420,VT320, SCO ANSI, BBS ANSI, LPR/LPD, NFS, FTP 
CLIENT/SERVER, SNMP MIB Il, DHCP, FINGER, PING, NETWORK MANAGEMENT, INTERNET 


MANAGEMENT TOOLS: x TRACE UTILITY WITH CUSTOMIZED FILTERS, QUICK-START 
CONNECTION TEMPLATES, HOST RESPONSE WINDOW, AUTO-FONT SUBSTITUTION, AND 
CENTRALIZED SITE ADMINISTRATION 


A TECHNICAL SUPPORT: FREE PHONE SUPPORT, BBS, TECH NOTES BY FAX AND WORLD 
WIDE WEB 


WRQ REFLECTION OFFERS COMPLETE SOLUTIONS FOR UNIX, X, HP, DIGITAL, efle ПО [ \ 
45/400, 3270, AND TCP/IP CONNECTIVITY. WRQ 


CONNECTIVITY FOR A CHANGING WORLD 


CALL 800.926.3896 IN EUROPE, CALL +31.70.375.11.00 
OUTSIDE EUROPE, CALL 206.217.7100 
INTERNET: sales@wrg.com WEB: http://www.wrq.com 


& WRO AND REFLECTION ARE REGISTERED TRADEMARKS OF WAL 


OF THEIR RESPECTIVE HOLDERS. 


GERMANY / FAX: 449.211.8307 360 д LE DOME, BP 10910, 1 RUE 


NEWS & VIEWS 


BEST OF COMDEX 


Internet Searching Software Wins Best of Comdex 


LAS VEGAS—Innovative search 
software for the World Wide 
Web won BYTE's Best of 
Show award at Fall Comdex 
"95. The awards recognize new 
products that will have a sig- 
nificant impact on computing. 

Voted by the editors as the best 
of the best new products at Comdex, 
Quarterdeck's WebCompass is an intelli- 
gent Internet search engine that queries 
specified Web resources in the back- 
ground. WebCompass (which also won in 
the Best Internet Software category) wraps 
a slick agent-based interface around any 
searchable Web servers you specify. The 
program is able to refresh the results of its 
searches periodically. 

The editors awarded the Best Technol- 
ogy prize to Digital Semiconductor's 
FX!32, a translator/emulator that allows 
32-bit x86 applications to run on AI- 
pha/Windows NT at approximately 70 per- 
cent of native Alpha performance. 

Tseng Labs took the top spot in the Dis- 
play and Sound Devices category with its 
128-bit ET 6000 graphics and multimedia 
engine. The ET 6000 integrates a 128-bit 
graphics accelerator, a video image pro- 
cessor, and a 24-bit DAC into one chip. 

Apple Computer's Newton 2.0 operat- 
ing system for PDAs clinched the title in 
the OS category. This new version is bet- 
ter at handwriting recognition and offers 
better connectivity to personal computers 
and a spiffier user interface. 

Iomega's Jaz drive, which can hold a 
gigabyte on removable, $99 media, was 
voted Best Storage Device. Deneba took 
the prize of Best Application for Canvas 5, 
its integrated, multiplatform graphics pro- 
gram. The graphics program provides im- 
age editing, text and page layout, and 
drawing tools. In the Best Utility category, 
PowerQuest's PartitionMagic 2.0 filled 
the top slot. The program lets you use par- 
titions as flexible superdirectories. 

IBM won the Best Notebook category 
with its ThinkPad 760 CD. The first thing 
you notice about this Pentium-powered 
baby is its 12.1-inch Super VGA active- 
matrix display. Intergraph iced the Best 
System award for its TDZ-400 Pentium 
Pro personal workstation. 

Panasonic’s KX PS-8000—a multi- 
function color laser with 1200- by 1200- 
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dpi output—was picked as Best 
Printer. Ricoh's RDC-1 Digital 
Camera was voted Best Input 
Device. This color camera also 
captures audio and video clips. 

Best Communications Soft- 
ware went to Symantec's PC 
Anywhere32 remote-control pro- 

gram for Windows (3.x and 95), Win- 
dows NT, and DOS. The Communications 
Hardware winner was Wyse Technology's 
Winterm 2000/2500 terminals that com- 
plement Citrix WinFrame to provide an 
NT workstation for about $700. 

Multimedia Development winner was 
miro Computer's Video DC20, a video 
editing system that combines hardware- 
assisted Motion JPEG compression of S- 
VHS-quality video with PAL/NTSC out- 
put; it's priced below $1000. 

The honors for Best Development Soft- 
ware went to Oberon's Prospero, a rapid 
application development tool that imple- 
ments building-block-style programming. 
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Apple Computer 408 996-1010; 
http://www. apple.com) 

Quarterdeck 800 683-6696 or 

310 309-3700; fax 310 309-3215; 

http:/ /www.quarterdeck.com 

Deneba Software 305 596-5644; 

fax 305 273-9069; 

e-mail deneba@aol.com 

Digital Semiconductor 800 332-2717 

IBM 800 426-2968; fax 919 517-1950 
Intergraph 205 730-2000; fax 205 730-2461 
lomega 800 697-8833; fax 801 778-1000 
miro Computer 800 249-6476 or 

415 855-0940; fax 415 855-9004 

Oberon Software 617 494-0990 

Panasonic 800 742-8086 

PowerQuest 801 226-8977; 


fax 801 226-8941; 

e-mail magic@powerquest.com 

Ricoh Consumer Products 702 352-1600; 
fax 702 352-1615 

Symantec 800 441-7234 or 

541 334-6054; 
http://www.symantec.com 

Tseng Labs 215 968-0502 

Wyse Technology 408 473-1200; 

fax 408 473-2080 


BEST OF COMDEX FINALISTS 


internet Software: 

Fountain, an integrated VRML tool/Web 
browser; from Caligari (415-390-9600; 
http://www. caligari.com). 

HindSite, a personal Web-browsing tool 
indexes Web pages; from ISYS/Odyssey 
Development (303 689-9998), 


Development Software: 
ClassAssist brings object oriented fea 
tures to Visual Basic 4; from Sherldan 
Software Systems (516 753-0985). 


DB2 for Windows NT brings IBM's rela- 
tional database development system to 
NT; from IBM (800 426-3333). 


Systems: 

Raptor 3 workstation, powered by the 
333-MHz Alpha 21164 processor; from 
Deskstation (913 599-1900). 
Powerized LX, fueled by dual 150-MHz 
PowerPC 6045; from FirePower Systems 
(415 462-3000). 

Portables: 

The Z-Note GT features a 12.1-Inch ac- 
tive-matrix screen; from Zenith Data Sys- 
tems (708 808-5000). 

OmniGo 100, a Geos-based PDA ($349) 
with an innovative flip-top design that 
accepts input from pen or keyboard; 
from Hewlett Packard (800 443-1254). 
Applications Software: 

DecideRight decision-support software; 
from Avantos (510 654-4600; fax 510 
654-1276). 


Mapinfo З Pro is a Win 95 mapping pro- 


gram with GPS software for real-time 
tracking; from MapInfo (518 285-6000). 
Operating System: 

Linux Pro 3.0 includes customer sup- 
port; from WorkGroup Solutions (303 
699-7470; info@wgs.com). 

Utility: 

MPEG Converter software can do two- 
way conversion of Video for Windows 
AVI files to MPEG files; from Ulead Sys- 
tems (310 523-9393; mkt@ulead.com). 


Perfector is a power-conversion device; 
from International Power Technologies 
(800 944-0356; fax 801 224-5872; 
http://www.sdic.com/IPT.html). 


Communications Software: 
CommSuite 95; from Delrina (800 239- 
2254; http://www.delrina.com). 


VideoPhone for low-cost Mac and Win- 
dows ($149 with camera) network video- 
conferencing; from Connectix (BOO 950- 
5880; info@connectix.com). 


Communications Hardware: 

The SSA Data Pump, a PCI card for high- 
performance Serial Storage Architecture 
connectivity; from Pathlight Technology 
(607 266-4000; http://www.path- 
light.com). 

Air Power, hardware/software package 
for one-way and two-way paging; from 
Motorola (512 434-1502). 
Multimedia Development: 

Buster, low-cost video playback, tv tuner, 
and video capture/display hardware; 
from Quadrant (610 964-7600). 


SAA7145, a multimedia bridge chip for 
low-cost video/audio capture; from 
Philips Semiconductor (408 991-2000). 


Printer: 
LaserJet 551; from Hewlett-Packard (800 
752-0900). 


The Color Jetprinter 1020 provides black- 
and-white and color output; from Lex- 
mark International (BOO 358-5835; 
http://www.lexmark.com). 

Input: : 
LexiPen, a Chinese-handwriting-recog- 
nition program, from Motorola, Lexicus 
Division (800 LEX-ICUS), 


ScanJet 4Si, a $2999 networked scan- 
ner that delivers documents to your 
desktop; from HP (208 396-2551). 
Storage: 

The SmartCache IV SCSI RAID controller 
supports up to 64 MB of hardware 
cache; from Distributed Processing Tech- 
nology (407 830-5522). 

The DW-S114X Quadraspin CD-ROM 
Writer sells for less than $1300; from Pi- 
oneer New Media Technologies (310 
952-2111; fax 310 952-3031). 
Display and Sound Devices: 

The WaveForce SW70XG chip set deliv- 
ers outstanding audio, from Yamaha 
Sound (714 522-9011). 

The PanaFlat PF17 uses a flat tube in a 
17-inch (diagonal) slim CRT to present 
optically undistorted images; from Pana- 
sonic Communications and System Com- 
pany (201 348-7000, 800-742-8086). 
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collector е hotshot workhorse 


On red-eye flights, 
you're the only one with 


the overhead light on. 


You demand a computer 
that only needs to 


recharge when you do. 7 
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COMPAQ 


collector 
nomad 


You know exactly who you are. Well, at this exact minute. But the way 
things go, this probably changes several times a day. Which is precisely 
why we created the LTE 5000? A Pentium" powered notebook featuring interchangeable devices, 
giving it the ability to change as quickly as you do. We started with features any self-respecting 
notebook user demands: a Pentium processor, a full-sized keyboard (complete with the EasyPoint II" 
pointing device), an 11.3- or 10.4-inch 800 x 600 LCD screen and two PCMCIA slots. Then we added 
memory expandable to 72 megabytes, 16-bit stereo sound and speakers, and optional MPEG video. 
But we left the cool part — the interchangeable part — up to you. The LTE 5000 is completely 


modular. So you can mix and match capabilities at the drop of one of your many hats. For starters, 


‘EBOOK FOR WHOEVER YOU HAPPEN To BE. 


there’s a removable hard drive (going up to a hefty 1.35 gigabytes). A long-lasting lithium ion 
battery. And the kicker is the unique front-loading MultiBay — because it can do everything else. 


Running the world’s biggest database? Use the MultiBay for a second 1.35-gigabyte hard 


drive; Making a multimedia presentation? Plug in a CD-ROM drive. Need more juice for 
a long flight? Plug ina Torr Batte s: Need to share some files? Plug in a floppy drive. 
In fact, the MultiBay is so useful, we built an expansion base 'aturing two of them. So 
in the office, you can be fully connected with everything working at once. And when you 
pack up, just configure the LTE 5000 for what you'll need on the road. It all adds up 
to a refreshing combination of the most advanced technologies and highly evolved 
common sense. Call it the technological cure for multiple personalities. Interested? Call 


us at 1-800-345-1518 (select PaqFax option) or visit our Web site at www.compaq.com. 


MAXIMIZE YOUR MARKETING DOLLARS - 


WITH BYTE REPRINTS! 


BYTE Reprints serve as high-quality, 


inexpensive promotional 
tools for: 


e Trade show handouts 
• Direct mail campaigns -— sas ШЕНЕ | 
e Dealer/distributor promotions |^ : 


e Training and educating key |- F 
personnel 
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e Presentations at conferences/ 56 
seminars 


And there's more! 1 


• ВҮТЕ reprints can be customized 


with your company name, logo 
product picture, etc. 


Call today for information 
and quantity prices. 
Susan Monkton 


BYTE Reprint Department 
One Phoenix Mill Lane 
Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 
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A Division of the McGraw-Hill Companies 


The Ultimate Pentium Reference 


Ow nice it would be if thorough reference works such as The Indispensable 
Pentium Book were published immediately after a chip came out. Every 
time I write about a new chip, no matter how detailed my story, dozens of BYTE 
readers bombard me with E-mail asking for more information. Usually, there 
aren't any sources to which I can point them. 

But even though we had to wait two years for this book, 
it's still worth reading. It covers the Pentium in more detail 
than anything except the official manuals from Intel. Unlike 
the official manuals, it offers a more independent point of 
view. For example, it doesn't shy away from discussing 
‘§ (albeit too briefly) rival microprocessors from AMD, Cyrix, 
a NexGen (before the announced merger, of course), and the 
leading RISC vendors. 
sl Is this book truly indispensable? Yes, if you're a sys- 
VE tems designer, CPU engineer, or avid wirehead. But average 
users will find it too technical. The book stumbles when it 
tries to woo beginners. For instance, a complicated expla- 
nation of real-mode segmented memory inexplicably pre- 
cedes a tutorial on binary numbers. But if you already THE INDISPENSABLE 
know something about CPUs and crave arcane knowl- аи 
edge about Pentium pin-out signals, cache protocols, Hans-Peter Messmer 
branching algorithms, exception handling, and much Addison-Wesley 
more, this book is the answer to your prayers. ISBN 0-201-87727-9 


Tom R. Halfhill is a BYTE senior editor. You can reach $29.95 
him on the Internet or BIX at thalfhill@ bix.com. 


SURVIVAL OF THE FITTEST 


EVOLUTIONARY COMPUTATION: TOWARD A NEW PHILOSOPHY OF MACHINE 
INTELLIGENCE by David B. Fogel IEEE Press, ISBN 0-7803-1038-1, $49.95 


E volutionary Computation serves as an introduction to the murky cross- 
roads where hot new technologies—genetic algorithms, neural networks, 
fuzzy logic, and AI—collide. The underlying notion is attractive. Instead of de- 
signing software from algorithms, let a thousand flowers bloom. Generate many 
possible software solutions, let them compete against each other, pick the top per- 
formers, and combine their features according to rules that mimic natural selec- 
tion in the living world. Given enough "generations," so the theory goes, you will 
end up with a superior solution that embodies survival of the fittest. 

The practice is more complex, and the theoretical underpinnings are messier. 
For one thing, not even biologists agree on what they mean by the word fitness, 
and Fogel points out that the two major definitions (gene frequency and population 
fitness) have very different implications for designing software that evolves. 
Concentrating on gene frequency produces a bottom-up approach that stresses de- 
composing the process and building from elementary pieces. Using population fit- 
ness tends toward top-down solutions. Given that the algorithms for real-world 
problems are complex and nonlinear, neither approach is completely satisfactory. 

Evolutionary Computation's strength is David Fogel' s approach. He is neither 
immersed in the minutiae of his subject nor does he make grand pronounce- 
ments. The general reader who wants to know what the fuss is about will find Fo- 
gel's approach both informative and stimulating. № — Rick Cook 


BOOKS & CD-ROMS 


TEACH YOUR 
CHILDREN WELL 


WITH OPEN EYES Voyager, 1 Bridge St., Irvington, 
NY 10533, (914) 591-5500, $39.95 


BEETHOVEN LIVES UPSTAIRS BMG interactive 
Entertainment, 1540 Broadway, New York, NY 10036, 
(212) 930-4000, $39.95 


D-ROMs meant for children are ei- 

ther great or horrible. The great ones 
inspire and teach in a natural way, letting 
the child discover new material and con- 
cepts in an intuitive, game-like fashion at 
his or her own pace. 

With Open Eyes fulfills this mandate 
nicely. It runs on Macintosh System 7 and 
higher or Windows 3.1 and higher, and it 
takes a child on a fantastic, interactive tour 
of some 200 pieces of art from the Art In- 
stitute of Chicago. Not only is the tour ed- 
ucational, it's fun. Humorous icons, simple 
enough for even a four-year-old to under- 
stand, playfully guide the child to and from 
exhibits. Points along an art time line can be 
selected by choosing a watch icon. Pick a 
frog to randomly jump to the next work. 
Help is symbolized by a life preserver. Au- 
dio help is available as well. 

A magnifying glass lets the child zoom 
in on a section of the work, and a globe 
gives its place of creation. Another view 
shows the work's size by placing it in a 
gallery setting with nearby admirers. Chil- 
dren can keep a scrapbook of their favorite 
pieces with a camera and play a number of 
art-oriented games. In sum, this CD-ROM 
is a wonderfully designed introduction to 
some of the world's most inspirational art. 

Beethoven Lives Upstairs runs on Win- 
dows 3.1 and higher. It transports a child 
into Beethoven's studio. Guided by Ludwig 
himself, the disc provides a colorful ex- 
ploration into the world of music and art. At 
his or her keyboard, a child can learn to 
play the piano with help from animated as- 
sistants, saving creations in a journal. And 
a game called Name That Musical Square 
challenges contestants to figure out the mu- 
sical style of selections. 

—Jeff MacClay 
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DELL LATITUDE 


Dependable Notebooks 
With Superior Battery Life 


IT'S LIKE 
GETTING 
THIS MUCH 
BATTERY LIFE 
IN YOUR 


NOTEBOOK. 
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DELL” LATITUDE" ХРі P120ST 
120MHz PENTIUM? PROCESSOR 

* 10.4" SVGA Active Matrix Display 
• 8MB RAM (40MB Max ВАМ) 

• 256KB L2 Cache 


e 420MB Removable Hard Drive 
(1.2GB Max) 


e Smart Lithium lon Battery with 
Advanced Power Management 


e 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Туре 11/1 Туре ill PCMCIA Slots 
• 6.2 Pounds 


• Optional Dell Latitude DeskDock™ 
Available 


• 1 Year Warranty! 


* Add a 28.8 PCMCIA X-Jack modem 
for $259 more. 


$3799 


Business Lease®: $137/Mo. 
Order Code #800038 


DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 
* 8MB RAM (40MB Max RAM) 
• 256KB L2 Cache 


e 420MB Removable Hard Drive 
(1.26B Max) 


„ Smart Lithium lon Battery with 
Advanced Power Management 


• 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Type 11/1 Type ІН PCMCIA Slots 
• 6.2 Pounds 


* Optional Dell Latitude DeskDock 
Available 


* 1 Year Warranty 


* Add an external Sony multimedia kit 
with detachable speaker and CD-ROM 


for $499 more. 


$2499 


Business Lease: $92/Mo. 
Order Code #800025 


DELL LATITUDE ХР! P120D 
120MHz PENTIUM PROCESSOR 
• 10.4" Dual Scan Color Display 
• ВМВ RAM (40МВ Max ВАМ) 
• 256KB L2 Cache 


* 420MB Removable Hard Drive 
{1.2GB Max) 


• Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Туре 11/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 


* Optional Dell Latitude DeskDock 
Available 
* 1 Year Warranty 


* Upgrade to a 1.2GB hard drive for 
$500 more. 


$3299 


Business Lease: $122/Mo. 
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100MHz INTELDX4™ PROCESSOR 

* 10.4" Active Matrix Color Display 
* 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 


• 420MB Upgradeable Hard Drive 
(810MB Max) 


* $99 More for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 


* 32-bit Local-bus Video, 
1MB Video RAM 
• 2 Туре 11/1 Type tll PCMCIA Slots 
* 6,2 Pounds 
* 1 Year Warranty 
x Upgrade to an 810MB hard drive 
for $300 more. 
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Order Code #800033 


DELL LATITUDE XPi P90ST 

90MHz PENTIUM PROCESSOR 

• 10.4" SVGA Active Matrix Display 

* 8MB RAM (40MB Max RAM} 

e 256KB L2 Cache 

* 420MB Removable Hard Drive 
(1.2GB Мах) 

• Smart Lithium lon Battery with 
Advanced Power Management 

* 32-bit Local-bus Video, 
1MB Video RAM 

• 2 Type 1/1 Type Ill PCMCIA Slots 

• 6.2 Pounds 

* Optional Dell Latitude DeskDock 
Available 

• 1 Year Warranty 


* Double your RAM to 16MB for 
$399 more. 


$3499 


Business Lease: $129/Mo. 
Order Code #800035 


DELL LATITUDE LX 4100D 

100MHz INTELDX4 PROCESSOR 

• 10.4" Dual Scan Color Display 

* 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 

* 420MB Upgradeable Hard Drive 
(810MB Мах) 

• $99 More for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 

• 32-bit Local-bus Video, 
1MB Video RAM 

e 2 Type 11/1 Type Ill PCMCIA Slots 

* 6.2 Pounds 

• 1 Year Warranty 


ж Double your RAM to 16MB for 
$449 more. 
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Business Lease: $70/Mo. 
Order Code #800020 


Pricing is not discountable. *"The VeriTest Cross-Country v2.0 test simulates typical executive use of Microsoft Office® applications in Microsoft Windows® 3.11 during an 
airplane flight. Power management was enabled and ВМВ RAM was installed. VeriTest, inc. is located in Santa Monica, CA. For a complete copy of our Guarantees or Limited 
Warranties, please write Dell USA L.P., 2214 W. Braker Lane, Building 3, Austin, TX 78758. OBusiness leasing arranged by Leasing Group, Inc. *Prices and specifications valid in 
the L.S. only and subject to change without notice. Microsoft, Windows and the Windows logo are registered trademarks of Microsoft Corporation. The Intel Inside logo and 
Pentium are registered trademarks and IntelDX4 is a trademark of Intel Corporation. ©1995 Dell Computer Corporation. All rights reserved. 
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Unlike most Pentium® processor 


notebooks, Dell's Latitude XPi aives 
you battery life that's actually "big." 
That's not just an idle boast, either. 
In the independent VeriTest "Cross 
Country"" test; the Dell Latitude 
XP} P75D notebook lasted an average 
of four hours and forty minutes. 
This notebook also packs the 
necessary power. It's „42 
available in 75, < пом 
90, ог 120MHz. PRESSOR 
So pick up the Dell Latitude ХР! 
notebook. And get big battery life 
without the obligatory big battery. 
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its mundane exterior, this IBM SP2 
supercomputer combines the latest 


parallel-processing technology with 


reasonable price tag. 


The shape of things to come: 


COVER STORY 


hen the Cold War ended, it 
Е looked like the end for super- 
computing, too. But then a 
bank noticed that it could pro- 
cess more financial transac- 
NN tions quicker on a Cray than 
it could on a mainframe. And an 


ing-point calculations extensively. 
The intense computational demands 
of this type of work—much of it in- 
volving nuclear research or aero- 
space design, motivated by the arms 
race—combined with the necessi- 
ty of quick results, meant that cost 


aluminum company found that 
it could increase the life span 
of its metal castings with sim- 
ulations on a Convex. And a 
telecommunications company 
figured out how to send its cus- 
tomer bills faster with an IBM. 

While a number of well-re- 
garded supercomputer compa- 
nies have gone toes-up—Cray 
Computer (a spin-off of Cray 
Research), Kendall Square 
Research, and Thinking Ma- 
chines—this shakeout is not 
the death knell of the super- 
computer industry. Supercom- 
puter companies, from old stal- 
wart Cray Research to new 
kids like Silicon Graphics, Inc. 
(SGI), are alive and well. 

But today you might well 
mistake a next-generation su- 
percomputer for a filing cabinet 
tucked into an office corner or 
even—shock hazard—beside 
a desk. There’s still some some 
custom parts inside these sys- 
tems, but they’re mostly off- 
the-shelf worksta- 
tion components. 
Nevertheless, such 
a box packs more 
processing might 
than its ancestors 
did, and it sports a 
double-take price | 
tag that a mid- to | 
large-size business 
can afford: around 
$100,000 and up. 
Аз a business and 
its computing de- 
mands grow, the 
supercomputer can 
grow along with it, by the ad- 
dition of extra processors and 
hard drives. 


A Fast History of Speed 

In the sixties and seventies, su- 
percomputer companies like 
Cray Research got their start 
building systems that could 


Down-to-earth uses, near-earth 
prices, and astronomical speeds 
are catapulting a new generation 
of supercomputers out of the 
labs into the workplace 


was no object in obtaining the 
fastest hardware possible. For 
example, the first Cray-1, like 
the one shipped to the Los Ala- 
mos National Laboratory in 
1976, had a peak speed of 167 
MFLOPS and cost anywhere 
from $4 million to $11.2 mil- 
lion, depending on the hard- 
ware configuration. 

These systems used a vec- 
tor-processing design that re- 
flected typical engineering 
problems. Vectors are data ar- 
rays representing specific quan- 
tities. For example, you might 
model a jet engine with one 
vector representing the engine's 
structural elements, another 
specifying thermal character- 
istics within the engine, and 
a third detailing the fluid flow 
through the engine. À program 
that simulates engine operation 
mathematically combines the 
vectors according to physical 
models, iterating from time- 
step to time-step. Properly 
done, the simulation 
allows you to study 
the behavior of en- 
gine parts as the 
engine runs, which 
enables you to spot 
flaws in a new de- 
sign or evaluate the 
strength of a differ- 
ent engine material 
without ever build- 
ing a real prototype. 

To boost perfor- 
mance, supercom- 
puter designers ori- 
ented the system 
architecture around these vec- 
tor operations, adding extra 
hardware to the processor to 
manipulate data vectors effi- 
ciently. Pipelined logic units al- 
lowed operations such as mul- 
tiple memory accesses and the 
rapid combination of data vec- 
tors to overlap. To run at a high 


handle formidable scientific and en- clock rate, these special-purpose 


gineering problems that used float- Tom Th om pson processors employed bipolar logic 
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circuits—fast, but so hot that they needed 
liquid cooling systems. High-perfor- 
mance—and high-price-tag — peripherals 
handled the supercomputer' s I/O demands. 

Compounding the system price even fur- 
ther was the cost of software. Some super- 
computers used proprietary OSes, and re- 
searchers often had to write the modeling 
software from scratch. Nevertheless, be- 
cause these research problems required 
tremendous processing power, and gov- 
ernment funding helped foot the bill, su- 
percomputers sold. Supercomputer com- 
panies may have sold only a few dozen 
systems a year, but they charged high mar- 
gins to defray the expenses of research 
and building a limited run of parts. 

Because producing faster custom pro- 
cessors pushed the limits of fabrication 
technology, new supercomputer designs 
became more difficult and more expen- 
sive. Cray Research begat Cray Computer 
in 1989 to develop custom processors out 
of gallium arsenide, a material with faster 
switching times than silicon. That com- 
pany eventually foundered last year due 
to delays in fabricating such parts. 

Ironically, Cray Research itself kept 
ahead of the competition by taking a dif- 
ferent tack entirely. Rather than using 
faster processors, its 1983 Cray X-MP had 
up to four custom vector processors to di- 
vide and conquer computing jobs. This 
system, which could deliver a peak of 941 
MFLOPS, cost any where from $2.5 mil- 
lion to $16 million. 


Many Brains Make Light Work 
Then came RISC. While perhaps not as 
powerful as a custom processor, a RISC 
processor had a significant price advan- 
tage. Manufactured by the hundreds of 
thousands rather than by the dozen, their 
enormous economies of scale made RISC 
processors much less expensive by com- 
parison. With multiple processors work- 
ing together, a complex problem could fall 
by sheer numbers rather than by raw speed. 
Another speed boost: The competitive 
nature of the workstation market had RISC 
vendors striving to one-up the competi- 
tion by boosting chip performance. Ac- 
cording to Jack J. Dongarra of the math- 
ematical sciences section at Oak Ridge 
Laboratory, who keeps track of the super- 
computing industry, “RISC processors got 
faster quicker than anyone expected. Al- 
though RISC first appeared in a commer- 
cial system about a decade after the first 
supercomputer, their floating-point per- 
formance lags [behind that of ] traditional 
supercomputers by only an order of mag- 
nitude. We see the current generation of 
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RISC processors match- 
ing the performance of 
last generation’s tradi- 
tional supercomputers on 
a per-processor basis.” 
Employing gangs of | 
processors in parallel af- 
fects how you write pro- 
grams. You divvy up the 
data array, assigning dif- 
ferent portions to dif- 
ferent processors. Every 
processor runs its portion 
of the program in paral- 
lel (i.e., simultaneous- 
ly) with the other pro- 
cessors. As the program 
progresses, every proces- 
sor exchanges data with 
its neighbors, as shown 
in the figure “Processing 
Schemes” on page 50. 
This scheme is known 
as parallel processing. A 
parallel-processor archi- 
tecture can be scalable; 
that is, to get more com- 
puting power, you can 
add more processors to 
the existing system. 
But don’t abandon 
vector processing just 
yet. In certain situations, 
a vector-processing sys- 
tem delivers better per- 
formance than a paral- 
lel-processing system, 
especially when dealing 
with complex simula- | || 
tions involving huge data А 
arrays. That's because 
the average memory-ac- 
cess times can be shorter 
with vector processing, 
even with a large mem- 
ory space. In contrast, a 
parallel-processing sys- 
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Symmetric multiprocessing (SMP) 


Processors 
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Parallel-Processing Architectures 


Shared memory 


Massively parallel processing (MPP) 


Processors 


Message passing moves data through system 


Scalable parallel processing (SPP) 


Processors 


t 


ma nory | к; on | 
Logically shared memory space 
Hardware routes accesses to distributed memory blocks 


SMP offers programming simplicity, while MPP provides better 


tem with lots of memory expandability. SPP is a hybrid that's expandable yet easy to program. 


might have to wait quite 

a while for data to move from one part of 
the system to another (because, as on a 
network of PCs, a packet might rattle 
around through dozens of nodes before 
reaching its target). 

Current vector-processing supercom- 
puters are also scalable (up to a point), in 
that you add more processors to boost 
performance. The Cray X-MP, though a 
vector-processor machine, had a scalable 
architecture. Cray still sells scalable vector- 
processing supercomputers, such as the 
T90 and J90. Over the long haul, however, 
the price point of RISC processors will al- 


low the construction of ever-larger, more 
powerful parallel-processing systems. 


Supershakeout and Recovery 

During this decade, recession and the Cold 
War's end have shrunk research funds 
drastically. The savvier supercomputer 
companies began exploring other market 
possibilities before the money dried up. 
Businesses were keen on using the pro- 
cessing power of a supercomputer, but 
they weren't in a hurry to buy: The huge 
price tag was hard to justify, especially if 
a business's work load outgrew the sys- 
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Data traffic is one-way 


tem's capabilities in just a few years. Also, 
a proprietary supercomputer OS would re- 
strict any custom in-house applications to 
running on that type of system and no oth- 
er. And you still couldn't buy supercom- 


puter software at Egghead. 
Supercomputer companies responded 
to these issues. To address price sensitiv- 
ity, supercomputer designs started to fea- 
ture merchant or “commodity” worksta- 


Only off-node accesses route through CTI 


tion parts, such as IBM's Power2, Hewlett- 
Packard's PA-RISC 7200, and SGI's Mips 
R8000. Common peripherals, such as 
SCSI-2 drives, 100-Mbps Ethernet, asyn- 
chronous transfer mode (АТМ), and Fi- 
ber Distributed Data Interface (FDDI) net- 
Work connections, also became part of the 
mix and kept costs low. 

Commodity parts plus a scalable archi- 
tecture also solved the growth issue: As a 


business expanded, you could add more 
(less expensive) processors and hard drives 
to meet computing demands. Prices for a 
basic scalable supercomputer today, which 
can start at around $100,000, reflect the 
new market reality. 

Finally, and perhaps most important, 
supercomputer companies adopted widely 
accepted workstation OSes, such as IBM's 
AIX, Sun's Solaris, and SGI's Irix 6. This 
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= BayStack. Big. Small. No matter what size 


your network, it has a lot riding on it. So to 


with BayStack. 


10Base-T hubs, 100Base-T hubs 


exactly what you need, using the 


manage all the components as 


be certain it can handle the load, build it 


BayStack has it all: routing, switching, 


and network 


management—all in one stackable system, all 


based on open standards. You can put together 


same technology 


we build into the world’s largest networks. | 
It's the perfect way to build a robust network, 


because all BayStack products are scalable, both 


within the stack and through high-speed uplinks. 
Plus BayStack has big-network reliability, 
with redundant links, Dial Back-up and 


redundant power. And with Optivity$ you can 


a single unit— 


even remote sites. Even with optional RMON. 


network technology. 


for a free BayStack video and 


Access Node Router. Full protocol support and 
high availability for remote off 


And get this: it costs less than you'd 


expect. So call 1-800-8-BAYNET EXT. 27 


brochure. 


ces. Because when you build with BayStack, your 


network has the potential to really take off. 
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Circle 89 on Inquiry Card. 
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drove a stake into the heart of proprietary 
software concerns. Supercomputers can 
now tap into the existing base of worksta- 
tion applications and customers. When an 
office's work load overwhelms its work- 
stations, the company can reasonably mi- 
grate upstream to a supercomputer. It can 
then use the workstations as terminals to 
submit jobs to the supercomputer or to 
handle smaller jobs. 


Superpower at Work 

Different markets have accepted super- 
computers because of their low price and 
scalable processing power. Oil companies 
can improve their accuracy in finding fu- 
ture oil and gas reserves by processing seis- 
mic data and simulating reservoir flow, 
reducing their typically astronomical drill- 
ing costs. Car manufacturers can simulate 
crashes of prototypes, speeding new— yet 
reliable—models into the showroom six 
months ahead of the competition. 

You don't have to be in the Fortune 100 
to profit from supercomputer smarts, ei- 
ther. Banks use supercomputers to handle 
thousands of on-line transactions and to 
call up credit histories within seconds. Re- 
tail businesses sift through gigabytes of 
point-of-sale receipts to data-mine impor- 
tant trends. 

While the supercomputers of yesterday 
might have generated results of interest 
only to a handful of physicists, today's su- 
percomputers offer something for every- 
one. Whether it's marketing a new product, 
speeding catalog-order turnaround, or 
manufacturing car parts, most jobs can 
now benefit—economically —from the 
power of supercomputers. 

Alcoa Aluminum's adoption of a new- 
generation Convex supercomputer is a 
classic example. Simulating the casting of 
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Processing Schemes 
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Vector and parallel processing compared. Both schemes have their advantages, but parallel processing 


can be achieved at a lower cost. 


large aluminum parts—possibly for use 
in cars—is easier than actually produc- 
ing them. Walt Wahnsiedler, a technical 
specialist for Alcoa’s process design and 
smelting, uses a Convex Exem- 
plar SPP1000/CD with eight 
processors to model aluminum- 
casting operations. These models 
help find ways to reduce the 
stress on the steel dies used in 
casting, so the dies last longer 
than the usual 20,000 castings, 
thus saving costs. They also can 
reduce defects in the aluminum 
| parts themselves caused by 
shrinkage during cooling or by 
| pores introduced due to gas. 
| Alcoa formerly used a Con- 
| vex Cl, and then HP worksta- 
| tions, to run commercial simu- 
$4 lation software. Because the 
£4 Convex Exemplar's SPP-UX 
==] OS is binary-compatible with 
=a HP-UX applications, Wahn- 


siedler moved the company’s commercial 
software to the Exemplar with few prob- 
lems. “It has improved productivity by let- 
ting me run more simulations or run sim- 
ulations that we couldn’t do otherwise,” 
he says. 

For example, car companies would pre- 
fer to make parts out of large one-piece 
assemblies that are more solid structurally 
than those made of several pieces welded 
together; plus, fewer parts speeds build- 
ing a vehicle. “With the Convex,” reports 
Wahnsiedler, “I can now simulate these 
larger parts, whose models can have up to 
1.5 million cells, while reducing defects.” 


Multiprocessing Architectures 

While parallel processing offers a definite 
cost advantage, its main benefit—scala- 
bility —can still be difficult to achieve. 
That's because as you add processors, the 
contention for shared system resources in- 
tensifies. Several different parallel-pro- 
cessing designs address this fundamental 
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problem, each with its own advantages 
and disadvantages. 

The first, symmetric multiprocessing 
(SMP), has a simple yet effective design, 
as shown in the figure “Parallel-Processing 
Architectures" on page 46. (The SGI Pow- 
er Challenge and the Cray CS6400 En- 
terprise Server are examples of SMP de- 
signs.) In SMP, multiple processors share 
RAM and the system bus. This design is 
also known as tightly coupled, or “shared 
everything." 

Because SMP shares RAM globally, it 
has only one memory space, which sim- 
plifies both system and applications pro- 
gramming. This single memory space lets 
a threaded OS distribute its tasks among 
various processors or lets an application 
obtain the memory it needs for a complex 
simulation. The globally shared memory 
also makes data synchronization easy. 
SMP is one of the most 
mature parallel-pro- | 
cessing designs. It ap- 
peared in the Cray X- 
MP and similar systems 
over a decade ago. 

However, this global 
memory also contrib- 
utes to SMP's biggest 
problem: As you add 
more processors, mem- 
ory-bus traffic increases 
until you reach a point 
where the bus gets satu- 
rated. Adding local cache 
memory to every pro- 
cessor can reduce some 
bus traffic, but the bus 
generally becomes a 
bottleneck at about eight 
processors or more. 

Massively parallel 
processing (MPP) is an- 
other parallel-processing design. To avoid 
memory-bus bottlenecks, MPP does not 
use shared memory. Instead, it distributes 
the RAM among the processors so that the 
hardware resembles a network. Because 
of the loose distribution of RAM resources, 
this architecture is also known as loosely 
coupled, or “shared nothing.” 

To access the memory outside its own 
RAM, a processor must use a message- 
passing scheme analogous to network 
packets. This system reduces bus traffic, 
because each section of memory sees only 
those accesses that are bound for it, rather 
than every memory access, as in an SMP 
system. This enables large-size MPP sys- 
tems with hundreds or even thousands 
of processors. IBM's RS/6000 Scalable 
Powerparallel System (SP2 for short) is 
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CRAY: FASTER THAN A BOTTLENECK BULLET 


Business Systems Divi- 
sion about four years ago 
to build supercomputer sys- 


(= Research started its 


tems that would serve busi- 


ness needs. The company's 
Cray CS6400 Enterprise 
Server uses an SMP archi- 
tecture to support up to 64 
SuperSparcs, each clocked 
at 60 or 85 MHz. | 
Since bus traffic normally 
degrades an SMP design 
that's built around eight 
processors, the CS6400 
seems to defy logic, The sys- 
tem dodges this limit by us- 
ing four buses instead of one 
to reduce memory conten- 


tion. Each bus has its own 
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private bank of RAM, while 
the processors connect to 
every bus, as shown in the 
figure below. 

Physical memory is inter- 
leaved among all four mem- 
ory banks to create a shared 
memory space. You can add 
up to 64 memory modules 
to the system, for a maxi- 
mum of 16 GB of RAM. То 
reduce bus traffic further, 
every processor module 
(which consists of four pro- 
cessors) has a 2-MB static 
RAM (SRAM) cache. Bus- 
watcher logic snoops all 
memory. accesses and up- 
dates the caches to main- 
tain memory coherency. 


Four buses 
(55-MHz) 


Bus- 

zi interface 

| control and E 
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Four independent buses in the CS6400 reduce contention for 


system resources. 


The CS6400 can be expanded with additional processors 


and storage. 


To ensure optimum 1/0 
throughput, up to 16 buses 
support up to 64 1/0 con- 
trollers. The 1/0 subsystem 
can manage up to 5 TB of 
огніпе storage. Larger stor- 
age capacity is possible via 
the use of either disk arrays 
or an off-line archival me- 
dium, such as tape. The 
CS6400 supports communi- 
cations via Ethernet, 100- 
Mbps Ethernet, FDDI/CDDI, 
Token Ring, and ATM. 

To host mission-critical ap- 
plications, a System Service 
Processor (SSP)—which is 
actually a built-in Sun work- 
station—monitors the sys- 
tem's health. in the event of 

a major failure, the 
SSP restarts the 
| system and togi- 
cally removes the 
problematic hard- 
ware. The system 
design allows you 
| to hot-swap faulty 
hardware without 
interrupting service. 

The computer 
runs Solaris 2.4, 
which is a Unix 
S5R4 derivative 
| from Sun Micro- 
| systems. It can 
host Sun worksta- 
tion applications 
and provide ac- 
cess to database 
applications, such 
as Oracle’s Ora- 
cle7 and Informix 
Software’s Infor- 
mix Online Dynamic Server. 
The alliance with Sun also 
fits into а strategy of offer- 
ing workstation solutions 
(via Sun), with connectivity 
to the CS6400 to tackle the 
huge jobs. 

A basic Cray CS6400 has 
one processor module and 
512 MB of RAM (but no disk) 
and costs $400,000. The ba- 
sic system is rated at 3.8 
GFLOPS, although floating- 
point calculations don't nor- 
mally figure into the type of 
work this system does. The 
big box, with up to 64 proces- 
sors and 16 GB of RAM, 
costs about $4 million. 
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If this doesn’t bring you to 
the edge of your seat, nothing 
will. It's ViewSonic’s 17EA 
17" (16" viewable) multi- 
media monitor with sharp, 
crisp images and built-in 
stereo speakers that put 

you right in the middle 

of the action. 


Here's how our engineers 
describe it: up to 1,280 x 
1,024 resolution, a 0.28 mm 
dot pitch and maximum 


refresh rate of 120 Hz. 


Here's how our customers 
describe it: “wow-eeee.” 


Talk about a great picture. 
It’s got flicker-free viewing, 
precisely focused screen 
image, sharp vivid colors 
and stunning audio clarity. 
make everything eas 
OnView" lets you make 
adjustments right on the 
screen, no guesswork. Our 
exclusive ViewMatch® color 
control allows you to make 
precise color adjustments. 


There's also Plug & Play +* 
connectivity to support 
Windows®95 and both PC 
and MAC? compatibility. 


But seeing and bearing 

is believing. So call 

(800) 888-8583 (Dept. 460) 
for a dealer near you. 
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an example of an MPP system. Writing an MPP appli- The SP2 Frame 
The downside to MPP is that it makes — cation also requires that Frame 
programming difficult, because it breaks you be aware of a pro- 
memory into small separate spaces. With-  gram's memory organi- 
out any globally shared memory space, zation. Wherever it's nec- 
running (and writing) an application that essary, you have to insert 
requires a large amount of RAM (incom- message-passing com- 
parison to local memory) can be difficult. mands into the program 
Data synchronization among widely dis- code. Besides complicat- 
tributed tasks also becomes difficult, par- ing the program design, 
ticularly if a message must make many such commands can create 
hops to the target processor's memory. hardware dependencies in 
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DELL LATITUDE 


Dependable Notebooks 
With Superior Battery Life 


Designed for 


Mic rosofte 
Windows 95 


DELL LATITUDE" LX 41000 
100MHz INTELDX4™ PROCESSOR 
• 10.4" Dual Scan Color Display 


* Upgrade to an Active Matrix 
Color Display for only $300 more 


• ВМВ RAM (24MB Мах RAM) 

* 128KB L2 Cache 

• 420MB Upgradeable Hard 
Drive (810MB Max) 

• 32-bit Local-bus Video, 
IMB Video RAM 


* $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 


• 2 Type 11/1 Type ІН PCMCIA 51015 


e Preloaded Communications 
Software 


• 6.2 Pounds 
• ] Year Warranty' 
ж Add a 28.8 modem for $259 more. 


Business Lease’: $70/Mo. 
Order Code 7800020 


High Performance 
100MHz Latitude LX 


51899 


PERFECT FOR YOUR 
WORK HABITS. EVEN BETTER 
FOR YOUR SPENDING ONES. 


In these days of "do more with less; 
we offer a notebook that actually 
makes it possible. The Dell Latitude 
LX notebook. 

For just $1899, the Dell Latitude LX 
notebook gives you all the features 
of a high-priced notebook. Such as a 
100MHz processor, 
8MB RAM, a 420MB 
hard drive, and a 
large 10.4" STN | : 
color display. Or get — onlys300 more 
the brilliance of an active matrix color 
display for only $300 more. You can 
even get seven hours^ of battery life 
by sliding an optional second battery 
into the floppy drive. 

Call us today to order the Dell 
Latitude LX. And get a lot of notebook 
for a little budget. 


New Active Matrix 


TO ORDER, CALL 


800-727-4660 


In Canada call 800-668-3021 
Mon-Fri 7am-9pm CT © Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 


Keycode #01077 


Pricing is not discountable. Ain Cross-Country™ tests conducted by VeriTest, inc., a leading independent test lab, the Dell Latitude LX 41000 lasted 3 hours 39 minutes with one battery, 7 hours 36 minutes with two batteries. 
That's LA to New York, no problem. The VeriTest Cross-Country v2.0 test simulates typical executive use of Microsoft Offica® applications in Microsoft Windows® v3.11 during an m flight. Power management was enabled 
and ВМВ of RAM was installed. VeriTest, inc. is located in Santa Monica, CA. tFor a complete copy of our Guarantees or Limited Warranties, please write Dell USA LP, 2214 W. Braker Lane, Building 3, Austin, TX 78758. 
OBusiness leasing arranged by Leasing Group, Inc. Pricas and specifications valid in the U.S. only and subject to change without notice. Microsoft, Windows and the Windows logo are registered trademarks of Microsoft 


Corporation. The Intel Inside logo is a registered trademark and IntelDXA is a trademark of Intel Corporation. ©1995 Dell Computer Corporation. All rights reserved. 
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It was a dark and snowy night. The extended Heifer family cruises 
on, headed for an exciting holiday ski destination. 


Suddenly, they encounter a roadblock in the middle of nowhere. Just as they were UM 


about to despair, the Heifers notice an iridescent glow. on the horizon. What could it; 
be? It looks sutreal ... but sort of warm and inviting. They decide to investigate. 

The glow is coming from a Gateway 2000? computer in the front window of the 
mysteriously deserted Mt. Bovine Ski Lodge. The family rushes inside to begin the 
incredible computing adventure ... 


Members of the Heifer family include: 
Marge Heifer — an agricultural sctentist 
Mitch Heifer — Marge's husband who has an aversion to blow-hards 


Bessie Heifer — Marge and Mitch’s macabre daughter j 
Billy Heifer — their son, who 15 spooked by his sister Bessie's obsession with ravens 
"Uncle" George — assigned to the Heifer family by the South Dakota Witness 


Protection Program (SDWPP) after he turned state's evidence in South Dakota’s 
biggest case of dairy fraud 
Wally Heifer — George's bodyguard who suffers from an iiexplicabie fear of cows 
Buffy and Bernice Heifer — twins, Heifer cousins who are tagging along on the 
family holiday 
Roger Heifer — family know-it-all and ski expert 


“Holy cow,” shouts Uncle George. “It's a Gateway 2000 Family PC™ multimedia 
system!" Thus begins the Tale of Mt. Bovine ... 


 САТЕИАҮ2000' 


424-1413 


“Wally, m happy as all get-out with this Gateway computer. Go out there 
and ski with your family. Anyway, there's no one here to recognize те,” says Uncle 
George, busy at the keyboard the next morning. “And Wally ... quit whining about 
cows. I'm telling you, it's gotta be a theme resort, man. Just because it's called Mt. 
Bovine doesn't mean there's an Abominable Snow Cow herd out there.” But 

IE George can't convince him. So Wally stays in with George, who is totally entranced | 
IB by the Gateway 20009 P5-100 Family PC™ multimedia system standard with 
{й MPEG technology, and priced at only $2,149 — an unbeatable value! 
АП Gateway 2000 Family PC multimedia systems now come standard with new 

MPEG (Motion Picture Experts Group) data compression technology for movie-like 
video performance. MPEG gives you incomparable full-screen, full-motion video 
right from your CD-ROM drive! Combined with the video scaler on all Gateway 
graphics cards (standard on our Family PC systems), moving pictures from all your 
MPEG multimedia applications will be smoother — no herky-jerky moving images 
here! And it won’t be long until all your favorite flicks will be available on CD. 

“Wally, get a load of this! In Gateway’s Generations II software collection is 
Masters® Golf,” exclaims George. “Check out all this live-action video and 
interviews with cool pros like Bobby Jones. I can’t believe the video, It’s just like 
being there! And Wally, I called the friendly folks at Gateway, and they say there 
are more MPEG-ready applications coming soon!” 


Get the hard drive space you'll need to store today’s and tomorrow’s intensive 
software applications. Gateway 2000 introduces a new minimum standard — hard 
drives from 850MB to 2GB on all Gateway desktop PCs! Even with all the 
incredible pre-installed software on your Gateway system, you'll know that you still 
have plenty of room to go. These hard drives support ОМА Mode 1 or 2, providing 
you with the best performance for multitasking environments like Windows? 95. 

"George can’t believe his good fortune in discovering the Gateway P5-100 Family | 
PC system complete with MPEG technology. Meanwhile on Udder Trails, Buffy 
and Bernice think it’s just plain rude for Uncle George and Wally to be so antisocial, 
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Inseparable as always, the twins Buffy and Bernice head out to the moguls on 
Cud Pass. “Т can't believe George and Wally are at that computer already this 
morning," pouts Bernice. "They are so ... hey Buffy, where is that incredibly cool 

| music coming from? No way! Buff, that computer is pumping out those tunes!” So 
the twins spend their day with the Gateway 20009 Holiday XL system, while Mt. 
Bovine's entertainment, Disco Santa, lip synchs along to the high-fidelity sound. 


| Stereo Speaker Sound For The Audiophile At Heart 

You'll be in awe when you hear the amazing stereo sound of Gateway’s Altec™ 
Lansing ACS-40 speakers now standard on all Gateway Family PC™ multimedia 
systems! Exclusively from Gateway 2000, these high-quality speakers are a step 

| above any other standard speaker set in the industry. 
Add our Altec Lansing ACS-250 subwoofer for only $75. Your speaker system will 
| pump out an additional 40 watts of thumping bass on all your software applications 
and music CDs with this heart-pounding subwoofer. 

Experience the full-bodied sound of a home stereo system with Altec Lansing 
ACS-400 speakers. These 1-foot-tall tower speakers include the ACS-250 subwoofer 
and Dolby® Pro-Logic Surround Sound for the epitome of stereo sound on all your 
multimedia applications and music CDs, The ACS-400s are available exclusively 
through Gateway 2000 as an upgrade from the ACS-40 speakers for just $120. 


6X EIDE CD-ROM Drive For Super-Fast Performance 
Be ready for tomorrow’s technology with this lightning-fast 6X CD-ROM drive. 
Д 1 the fastest EIDE CD-ROM found anywhere with 900KB/second data transfer rate 
and 214ms average access time, Combine the 6X CD-ROM with any Gateway 


graphics accelerator standard on our Family PC systems, and you'll get full-motion 
video and be set for video scaling applications including MPEG and video conferencing 
“Bernice, I’m just blown away by the stereo sound of Gateway's Holiday XL 
speakers!" exclaims Buffy. "And I can't believe how cool and helpful those Gateway 
tech support people were today. Boy, I wish we knew that much about computers! 


Check out this Music Central" 96 software application running on our really fast 6X 


CD-ROM.” Meanwhile, back on Bull Run, Marge is anxious to try the business appli- 
cations on one of those Gateway 2000 PCs, known for their high quality and value. 
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On a break from Bull Run, Marge and the kids, Billy and Bessie, are thrilled 
to find a Gateway P5-120 Family PC™ multimedia system. And Marge sees visions 
of the perfect holiday ahead with all the software applications available from Gateway. 
Microsoft Windows 95 At Your Service 

All Gateway 20009 PCs include Microsoft? Windows? 95 and are optimized to take 
full advantage of this new operating system! You'll be prepared to weather all the 
computing storms of tomorrow with the powerful 32-bit platform of Windows 95. 
Gateway's New Generations II Software Collection 

You'll get 45 of the newest, most popular software programs in the world with 
Gateway's new Generations II software collection, pre-installed on all Gateway Family 
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PC multimedia systems. Most Generations II programs are optimized for Windows 
95, bringing new life to your multimedia software. And don't forget to ask about 
Gateway's Ultimate Software Bundle — unrivaled in the world of software bundles! 


Gateway's Holiday XL configuration, and our P5-100, P5-120, and P5-133 
Professional systems all include Microsoft Office 95, Professional Edition, with 
32-bit versions of MS Word, Excel, PowerPoint? presentation graphics program, 
Schedule, Access database and Bookshelf ? '95, These feature-rich applications 
provide innovative tools and resources to take advantage of Windows 95, for the 
ultimate computing performance. 


“Мот, dig this!” exclaims Billy, experiencing the full multimedia fun of NHL® 
Hockey '95, available in the Gateway Sports Pack. Marge smiles, but can hardly wait M 
to explore MS Office 95. While back on Herding Road, Mitch is sick of Roger's free- Bi 
advice, King-Of-The-Hill attitude ... looks around and ... “Whoa, what the heck’s | 
going on at Mt. Bovine? Marge? ... kids? Hey Rog, I'll be right back, buddy.” 
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"Know-it-all, big ski expert Roger," mutters Mitch as he enters the warm 
glow of Mt. Bovine lodge, “Гуе been itching to get in here with these Computers - 
for days anyway!" With that, Mitch stumbles into Mt. Bovine and almost lands 
right on a Gateway 20009 P5-120 Family PC™ multimedia system where he 
discovers a whole new world on the information superhighway! 


—.. When you get a Gateway 2000 PC with fax/modem, your universe erupts with 
“more information and communication capabilities at your fingertips than you ever ` 

thought possible! And we’ll include our own Gateway 2000 Information Highway 
CD to make navigation around this new universe easy. The Information Highway 
CD features a cool user interface with point-and-click icons that lead you through 
trial memberships to CompuServe® Prodigy? America Online? and Reuters 
Money Network online services, You'll also get GNN (Global Network 

` Navi gator?) for easy Internet browsing and FaxWorks™ communication software 
on the Information Highway СЮ. 

Explore the entertainment world, access live chat lines and meet people from all: 
over the globe, or converse with old friends:and family! Reference early releases 
of publications such as USA Today, People and BusinessWeek. And get hooked 
into UseNet groups where people sharing common interests meet online for wortd- 

wide conversations and to exchange information. Access areas where you can — - 
download a million files of all types — free of charge! And for the world's most 
expert online technical support assistance, you can contact the Gateway 2000 BBS. 

To get an edge on Roger, Mitch enters the ESPN site and talks to ski pros about 
all the latest slalom tips. But he’s sidetracked and finds evidence that Uncle - 
George donated his dairy heist money to the research of high-nutrition milk 

f production. “Oh, just wait till I tell Marge! She's been wondering who gave her 
. that anonymous grant money! And now that I'm online, there's nothin' stopping 
. me from taking over as family know-it-all. See ya’ Rog!” 
Meanwhile Roger readies himself for Holstein Hill, Mt. Bovine's most treach- . 
erous downhill slope. He poises, glances around to make sure everyone’ s looking 
_ and... "Hey! Where did they all go?! What are they doing? How could those 
Gateway computers possibly be more entertaining or informative than me? I'd 
< better head back to Mt. Bovine to check out my competition!” 
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“Hey Heifers! The roads are open. Let's go!” But Roger stops — in 
awe at the sight of the whole Heifer family happily computing on Gateway 2000* 
PCs, "Holy cow! You must be joking!" laughs George. “This is the coolest holiday 
this family's ever had! There's something for everyone here. Plus, Gateway gives 
you all the resources and technology to make initial start up, daily maintenance, 
and upgrading for the future easy. Boy, does that ever add to the overall value of a 
computer! And Gateway 2000 even has a 90-Days No Payment Program.” 
Value-Packed Pentium-Processor PCs For Today And Tomorrow 

Nearly all Gateway 2000 PCs include the Intel® Pentium® processor. All your 
applications will run better and faster with the extra oomph of this processor, and 
you'll be prepared to handle the new applications of the future! 

Gateway 2000: Making Computing Easy For Everyone 

Microsoft®’s new operating system makes working on your computer easier 
than ever. And all Gateway 2000 keyboards are designed with three keys specifi- 
cally for Windows® 95. The included MS IntelliType and IntelliPoint software 
will turn your keyboard and mouse into powerful, personalized computing tools. 


- i ы PCs аге 100% Windows 95 5 Plug and Play compatible. Plug and $55 
jj Í Play automatically recognizes and configures any new expansion hardware ^ 
installed in your PC, making upgrading your system easier than ever. 1 
You'll get all the resources you need, from Gateway's Quick Setup poster to 
our Information Highway CD, to award-winning toll-free technical support for 
quick, expert technical assistance. All Gateway PCs are built to order, so we'll 
custom-configure a computer to your exact specifications. And be sure to ask 
about our outstanding line of Gateway Solo™ portable PCs. 
"Hey gang, we've gotta come back next year and bring the whole Heifer herd!” 
exclaims Roger, now a Gateway believer. “Just think of all the incredible stuff 
Gateway 2000 will have then. Mt. Bovine rules! Where do we make reservations?” 
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Gateway 2000? Family РС“ Systems 


Р5-75 FAMILY PC 


Ш inte)? 75MHz Pentium® Processor 
Ш SMB EDO Performance DRAM 
Ш 850MB 10ms DMA Mode 1 EIDE 
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Нага ргіуе 
Ш PCI Enhanced IDE Interface IDE Interface, = 
И 64-Bit PCI Graphics Accelerator Ш 64-Bit PCI Graphics Ac BEC ч | 
w/ IMB DRAM . W2MBDRAM = 
Ш 4X EIDE CD-ROM a 4X EIDE CD-ROM ET 


Ш 16-Bit Gateway Sound Card Ш 16-Bit Gateway Sound C ge Eas 
W Altec" Lansing ACS-40 Speakers W Altec Lansing ACS. 40 Speake "n 
B TelePath® 14.4 Fax/Modem Ш TelePath 28.8 Еа Modem = 
Communication Center Communication 
Ш Gateway Information Highway CD Ш Gateway Infor Ti I 
Ш 3.5'/Diskette Drive Ш 3.5" Diskette Driv a У | 
Ш 14" 28dp CrystalScan® Color Monitor W 15" 28dp CrystalScan Col і 
Ш 7-Bay Desktop Case B 7-Ва Desktop Case 
B 104* Keyboard & MS Mouse 2.0 E 104 Keyboa зата & MS Mo 
Ш Microsoft® Windows® 95 E MS Windows $: „= ud ‘ia 
B fli Generations П Software Collection s Th Softw: 
Ш Gateway Gold™ Service & Support 


$179 _ 


P5-120 FAMILY PC 
Bi Intel 120MHz Pentium Processor 


Ш 8MB EDO Performance DRAM u 
Ш 1.62GB 9ms DMA Mode 2 EIDE e: A 
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Microsoft® Encarta® 96 ж MS 

emania® '06 m MS Julia Child: Home - 

Кіпр with Master Chefs ш MS Bob?" 

ү Gateway 2000 ш MS Works 95 ш MS 

lisher 95 ш MS Money 4.0 m MS Golf 

| ў MS Music Central™ 96 ш MS CD Sampler 

^ —4MS Entertainment Packs 1-4 (31 fun 

Ш Altec Lansing ACS-40 SF eal из ea games!) ш Cash Graf Home Office Plus™ ш 

E TelePath 28,8 Fax/Mode ... Mayo Clinic? Family Health Book ш 
Communication Center or m, TET E ^ Mediamatics Arcade" MPEG Player m The ; 

M Gateway Information Highy ray C CD Masters”: Interactive Journey Through Its 60- 

W 3.5" Diskette Dri f | Year History, for MPEG 

H 15" 26 бар Vivitron" 


Hard Drive 
Ш PCI Enhanced IDE Interface P- 
Ш 64-Bit PCI Graphics Accelerator = — 
w/ 2MB DRAM i 
E 6X EIDE CD-ROM 2» P 
Ш 16-Bit Gateway Sound Card. 
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* MS Office 95, Professional Edition includes 

Word, Excel, PowerPoint, presentation AI 
r graphics program, Schedules docessdalabase = zd 

and Bookshelf? '95. 


МИ Сай today and ask how you 
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Am „Graphics Accelerator 

7 8 6X EIDE CD-ROM Drive 
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i. 17" dp Crystal Color Monitor 
Ш 12- Вау Tower Case " 
E 104+ Keyboard & MS Mouse 2 o 

И MS Windows 95 

E MS Office 95, Professional Edition* 

Ш ЙА Generations II Software C Collection 
E Gateway Gold Premium Service; tIncludes priority access to technical 
$3499 aye „ experts and extends on-site service 

agreement to three years total, 


ATEWAY GOLD" SERVICE & SUPPORT 


Service When You Need lt - E Extended On-Site  ServicelHo Buc 

E Toll-Free Technical Support 24 (6a. m. -10p. m, Monday- -Frj day," | i : a 
Hours A Day, 7 Days A Week 8а.т.-5р.т, Saturdays) | АМЕР 

| M Free Software Technical Support a Scheduled On-Site Service 5. y 

for all Gateway-provided operating проп ‚ 


systems & applications (includes 
Windows 95 Support) 

Ш Industry-Leading Response Times 
For Toll-Free Support 

M 1-Year On-Site Service Agreement** 

И Next Business Day Response On-Site 
Service? T 


chnicians dine it's necessary. 
**Call or write us fora free copy of our 
‘warranty or on-site service agreement. 
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Service Options 


Gateway Gold Premium * 

E Extended Three-Year On-Site Adamonis 

W Priority 800 Number For Access To ~ 
Technical Experts 


Gateway Gold А La Carte 

Ш On-Site System Installation 

E On-Site Upgrade/Add-On Installation 

Ш Hardware and Software Customization/ 
Integration 

Ask your sales representative for details and 

pricing information, 


Асап or write us for a free copy of our 
warranty or on-site agreement. 


* MS Office 95, Professional Edition includes 
Word, Excel, PowerPoint? presentation 
graphics program, Schedule+, Access database 
and Bookshelf? '95, 
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E | i mh Your 32-bit applications with ail 
protection and preemptive multitasking, better? 
network access, improved security, and the — - 
capability to handle large data files. «Available 7 — 
as an upgrade on the P5-120 and P5-133 
Professional systems in selected са шо 

| time of system purchase, $99 
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Multimedia 


Audio Multimedia Kits 7 ^ 
Everything you need to add multimedia to a Gateway 20009 PC, Choose a Gay ti is | 
CD-quality sound card or an Ensoniq? Soundscape "16-bit wavetable sound card. Bot ar 2 » wc 
Sound Blaster" compatible and include two Altec™ Lansing ACS-40 speakers, жы с. E 
$95 (Gateway 16-bit sound card and ACS-40 speakers) 
$115 (Ensoniq Soundscape 16-bit wavetable sound card and ACS-40 edlen)... 


Multimedia Speaker Upgrades ч 
Upgrade the speakers їп any Gateway multimedia kit by adding the all-new Alte ansing 
ACS-250 subwoofer to provide up to 40 watts of additional bass. er 

$75 (upgrade from systems which include Altec ACS-40 speakers) TA iy 


The Dolby? Pro-Logic Surround Sound ACS-400 speaker system will make you } » 
audio multimedia applications come alive with theater-like surround sound, Ce pe ا‎ 1 
with two Altec Lansing ACS-400 satellites and ACS-250 subwoofer. — LN " ae * 


$120 (upgrade from systems which include Altec ACS-40 speakers)! LOS | ТУ 
6X EIDE CD-ROM Drive LN i | ". E | 


Access your software applications and documents faster than ever with this 62 


hardware. 
$100 (upgrade from systems with 4X CD-ROM eki жй Т 
Ws 
4X Three-CD Changer b 
Enhance the value and usefulness of your PC with th мк iX A changer. 
It supports multisession photo CDs and ХАМО шабы Sinnultaneons 
audio and data with additional hardware, You'll he ед ess fo three times 


the amount of information of a single, CD -RO m» 4 
e М f drive p 


CH FlightStick = EU. A. 
The CH FlightStick is engitieere d spec сау to look and feel like a jet joy 1 
stick. Features adva cd fottle control, contour jet grip with two fire 

р} т A 


buttons and seven-foot cable. е. $35 
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GE ATE! As Э _ cards and C.O.D. terms, with net 30- 
pe... | йа е не options 


P ONE cvailable to qualified commercial Wr one 
Ws Е customers, You can also apply for the “90 Dai 
а v20 0 DuoLine™ MasterCard® card, issued by No Payment” 
Іа ла! Bank, Des Moines, lowa. До! 
ae €^ 
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dia 


! $49 


_ Our new Kid's BackPack II combines learning and fun i in Ж package specifically designed for kids. 
includes What is a Bellybutton?; The Tales of Peter Rabbit; Cinderella, The Origitial Fairy Tale; Freddi 
i» Fish™ and the Case'vf'fhe Missing Kelp Seeds": and Pocahontas Readings enture, along with a E y 
-| cow-spotted backpack! $59 ^ { | 
4 Finance Pack ~ ; “aoe 
-— Get your finances in order with лем software bundle. Includes Quicken? Deluxe 5; Quickén Financial : 
Planner; S Quicken Family Lawyer," Quicken Parents’ Guide To Мору; and a coupon to receive. 
TurboTax? Deluxe upon release at no extra charge. $79 С T 


` Starter Paek: The Sequel naa 
À new twist on our favorite software bundle! Ir Incfudes Tuneland; ; Cyberia;™ SimCity;" Rand McNally 
. TripMaker™ SE; Hometi eS Weekend Home Projects; 70 Million Households Phone Book; Consumer 
ЎР —— Survival Kit; and The 7th Guest™ Also includes 12-CD flip-case holder. $99 


(The 7th Guest may not be suitable for younger children.) 


Sports Pack 
Includes Unnecessary Roughness '95;" Hardball 4;" FIFA International Soccer, PGA Tour? Golf; 
NHL® Hockey '95; and NASCAR? Racing. Also includes Gravis GamePad™ and 20-disc storage rack. $99 


Flight Pack | 
Includes TFX™ Tactical Figi T Experiment; Aces? Over Europe; Maximum Comanche;® Strike | 
E ommander® Armada; and Warplanes. You also get a joystick and 20-disc 


Commander; Privateer; Wise 
storage rack. $99 


| 

| Communications & Storage 

| TelePath? 28.8 Fax/Modem Communication Center 
Internal fax/modem, 28,800bps modem, V.34, with 14,400bps fax capability. Sends and rete 
faxes, and also includes voice mail capabilities. Includes the Gateway Information Highway CD .piing y 
trial memberships to CompuServe? Prodigy? America Online®, ReutegeMoney puro onli * cervjeBs; ar 
GNN? for easy Internet browsing. $149 (upgrade from TelePath 14.4 to T: Ж | t 
Colorado Memory Systems? Jumbo" 1400 TBUÛ. 
CMS Jumbo 1400 internal tape backup unit with up to 1.36GB compressed (BRÜMB native) s 
per tape. Comes with MS Windows? and DOS? software, one tape апі ВЕ $199. = 
American Power Conversion" Back-UPS | 
Protect your computer and data with an Uninterruptible Power Supply from Айейісай Power Conversion 

(АРС), the power protection products leader. $259 


#9 bit Card with both RJ-45 and BNC conriectors $119 


More Gateway 
Monitors 

Gateway Vivitron" Color Monitors 
Non-interlaced color monitor using Sony? Trinitron? tube te echreology 
Gateway 15-Inch Vivitron Color Monitor, .26 dot pitch 5 
Upgrade from a 14" CrystalScan? monitor to 15" Vimeo | o 
Upgrade from a 15" CrystalScan monitor to 15" Vivitron monitor $75 Ear 
Gateway CrystalScan Color Monitors - E 
Non-interlaced color monitor capable of 1280 х 1024 resolution; tod 
Gateway 15-Inch CrystalScan Color Monitor, .28 dot pitch | 

Upgrade from а 14" CrystalScan monitor to 15" CrystalScan monitor $85 
Gateway 17-Inch CrystalScan Color Monitor, .28 dot pitch 
Upgrade from a 15" CrystalScan monitor to 17" CrystalScan monitor $265 
(Upgrade prices good only at time of system purchase.) . 


Networking 

3Com® Ethernet Adapters 

10/100 Base-T PCI Card for CAT 5 Unshielded Twisted Pair $159 — — 7 T 
16-bit Triple Media Card with BNC, AUI and RJ-45 connectors 599 Eod: v 
16-bit Card with only RJ-45 connector $79 з IMs 


SMC PCI Ethernet Adapter 


Printers d 
Epson? Stylus" Ils Color Ink Jet Printer — | dr 
Photo-quality printing in color and black- and-white wi 1 T 
home use, and is easy to use. | 


Epson Stylus II Color Ink Jet Printer - bo 71 
Perfect for the small business or home office ce, pravi 
T20dpi. Plus, it's quiet and compact. $449 


Hewlett? Packard 5L-FS Printer HE E 
Add professional edge to your û utputs with б Xx dpi ‘and HP Resolution Enhancement technology. You'll also 
enjoy fast laser printing wi h. fhi K ers speedy дерут engine. $499 / 


Epson ActionLasel laf Pr inter — — | 
Features a Wat тогаз Е 4 Cr used processor optimized to perform operations in fewer clock cycles 
than a ste dard CISC, as wel las 600 x 6004р! with edge smoothing technology. $499 


: Lexmark | 


pint <a networking.capabitties. Features a 25MHz RISC processor,.2MB memory, 
Od} ic prints 12pm. $1299 


p as Mer 3260 


Gateway's following special: Migrosoit® 
available to existing Gateway 2000" cu 
_ Microsoft Windows® 95 5 Up; Ips T m 
х9 available to our valued cust it 3r т tijg system will make your system faster arid 
ier to use. And you'll get toll- -free ме port | or Wi gelation configuration and 
m resolution. Order your copy today! $94 (Ог! My 


` Microsoft Office 95 Professional Upgrade - 4 

г "Microsoft Office 95, Professional Edition 1s designed to work pies : with the rh “ operati 
* ud ‘system, and includes 32-bit versions of Word, Excel, PowerPoint? presentation graphics, Scheduler, "i 
database, and Bookshelf? '95. $264 PM LN 


. Windows 95 & Office 95 Professiorial Ейшоп Upgrade 
—Foran unbeatable combination value get both MS Windows 95 and MS Office 95, Professional Edition. 
~ Microsoft Windows 95 operating system will make your system faster and easier to use. And you*tkget toll- 
free technical support for Windows 95 installation, configuration, and problem resolution. 
| 5 Microsoft Office 95, Professional Edition is designed to work specifically with the Windows 95. operating 
system, and cea versions of Word, Excel, PowerPoint presentation graphics, Schedule+, Access 
[ 


4 E database, and Bookshelf '95. $349 
Service & Support 


Gateway Gold™ Premium service and support is available to all new customers as an upgrade to Gateway 
Gold standard with all Gateway desktop systems. Jf you are already a Gateway customer d Р 


within your one-year on-site service agreement, you can,upgrade to the Gateway Gold Premilim service 
option for $99. | 
Gateway Gold Premium 
B Extended 3-Year On ie Agreement 
W Priority 800 Number For Access 

To Technical Experts $99 


j 


- 


pentium 800-424-1413 


i Portables 


E Active Matrix Color Display 

B Intel® Pentium® Processor 

Ш Expandable to 40MB RAM 

Ш 256K L2 Pipelined Burst Cache 

B IMB Video RAM _ 

Ш Lithium Ion Battery & AC Pack 

Ш 2 PCMCIA Type Il or 1 Type Ш Slot 

Ш EZ Pad" Pointing Device 

Ш Removable Hard Drive 

Ш 3.5" Modular Floppy Drive 

Ш Integrated 16-Bit Sound with Stereo 
Speakers | 

Ш 86-Key MS Windows? 95 Keyboard 

И Parallel, Serial, VGA, PS/2® & Infrared 
Ports 

@ Built-In Mic, Headphone and Line-In 
Jacks and External Volume Control Dial 

Ш Starting at 5.6 Lbs 11.8" x 8.8" x 2.0" 

Ш MS Automap? Road Atlas 4.0 
(CD-ROM) & Ascend? personal 
information manager (for use with 
Franklin Day Planner?) 

Ш Microsoft? Windows 95** 


Ш 10.2" VGA (640 x n Display 
Ш 75MHz Intel Pentium Processor 
ll 8MB RAM 

Ш Modular CD-ROM Drive 

Ш 540MB Hard Drive M 
Ш MS Works 95 ES 
Ш Carrying Case 


$3499 
90 mung 


S120 BEST BUY 
W 10.4" SVGA (800 x 609FDisplay _ 
E 120MHz Intel "enti Y bo 3 


E Modular CD-ROM Drive - 
- 1.2GB Наш Dive 


10 "y уб! 


E 49 M A Intel 
y B MBR 


Bi Carrying Case 


E 
| $90 DELUXE 


B 104" SVGA (800 x 600) Display 


Ш 90MHz Intel Pentium Processor 
Е 16MB RAM 


. E Modular CD-ROM Drive 


B 12GB Hard Drive 
E MS Office 95, Professional Edition? 
E Carrying Case 


$4799 


*5.6-pound configuration 
includes: 540МВ Hard 
Drive, SVGA Active | 
Matrix Color Display and Ҹә P 
рїш Bay Covel pe — 
Ж penti ium 


BD И 5 "S O.R 


И Intel 486 DX4-100 Process 
W 42 Lbs., 10" x 8" x 


B Choice of Desktop I IR Module Or 
- . External Floppy Drive 
^ M 78-Key Keyboard 
И Parallel, Serial, VGA & PS/2 Ports 
F B Ascend personal information manager 
(for use with Franklin Day Planner). 
® Microsoft Windows 95** 


DX4-100 


Е 8MB RAM (expandable to 24MB) 
E 340MB Hard Drive 

~ W 256K L2 Cache 

B External Floppy Drive . 

BB MS Works 95 


$2599 


DX4-100 DELUXE 


Ш 16MB RAM 

B 540MB Hard Drive 

Ш 256K L2 Cache 

B External Floppy Drive 

E MS Office 95, Professional Edition! 


$3099 


* MS Office 95, Professional Edition includes 
Word, Excel, PowerPoint? presentation 
graphics program, Schedule+, Access database 
and Bookshelf? ’95 . 


**MS-DOS? 6.22 and MS Windows for 
Workgroups 3.11 available upon request. 


Designed for 


Windows 95 
NO PAYMENTS 
Ask About Our 
“90 Days 
No Payment” 
Program! 


CHOICE 


August 
Gateway Libe Bog 100 


AR 
Mer © = 
Microsoft 520 


Ш 720MB Hard Drive 


Ш 2 NiMH or | Lithium Ion Battery. 
B TelePath® 14.4 XJACK® Fax/Modem 


A Desktop IR Module 
E 


External Floppy Drive f 
W MS Office 95, Professional 
B Liberty Leather Carrying 


$3599 


PERIPHERAL OPTIONS 


E Panasonic? KXL-D720 External 
CD-ROM Drive $299 

B PCMCIA 14.4 XJACK Send/Receive 
Fax/Modem $159 a 

E 28.8 PCMCIA Fax/Modem $299 = 

E PCMCIA Network Adapters — / 
3COM® Twisted Pair Ethernet $129 adis 


3COM Coaxial Ethernet $159 y= 
IBM® Token Ring $399 ~ | 
E Extra Solo Lithium Ion Batte $2 
И Extra Liberty NiMH Battery $ A 
Ш Extra Liberty Lithium Ion Bal 
a реа Module: $79=# Ey " | 
BB Call for additional тето: 19 
driv вор i я 


SERVICE & WARRANTY 


Ice warranty options. 
etime porta es -specific toll-free 
support 2 jours a d day, 7 days a week. 
lll One-year limited waranty standard. 
(For a free copy, call or write.) 
E Three-year limited warranty option. $100 


4 2 4 


И 256K L2 Cache UEM 
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zu 4 A Technical Support), Wally (Dax from Portables Technical Sube Bessie e (Ed' s daughter Mandi), 
and Billy (Ed's son Quinn, who couldn't be dragged away from NHL® Hû @у 95 for this photo). 


Designed for 


Microsoft 
Windows 95 | pentium 
E m GSA Schedule #GS-00K-94-AGS-5150-PS01 
800-846-3609 "г 
Toll free from == “You've got a friend in the business. ”® 
20846-3613 8 Ü () 3 4 2 4 = 1 4 1 Printed on recycled 


paper with soy inks. 
610 Gateway Drive * P.O. Box 2000 * N. Sioux City, SD 57049-2000 
Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 
FaxBack 800-846-4526 » International FaxBack Access 605-232-2561 « Component Add-On 
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your applications. However, most super- 
computer vendors have safeguarded ap- 
plications portability by adopting either 
a public-domain message-passing mech- 
anism, known as Parallel Virtual Machine 
(РУМ), or a developing standard, called 
Message Passing Interface (MPI), to im- 
plement the message-passing mechanism. 

How to overcome the difficulties of 
SMP and MPP? The last parallel archi- 
tecture, scalable parallel processing (SPP), 
is a hybrid of both, using a two-tier mem- 
ory hierarchy to achieve scalability. The 
first memory tier consists of a node that 
is essentially an SMP system, complete 
with multiple processors and their glob- 
ally shared memory. 

You build larger SPP systems by inter- 
connecting two or more nodes via the sec- 
ond memory tier so that this tier appears 
logically as one global shared-memory 
space to the nodes. The two-tier memory 
reduces bus traffic, since only updates to 
keep memory coherent among the nodes 
occur. SPP thus offers the easy-to-pro- 
gram SMP programming model while pro- 
viding scalability similar to that of an MPP 
design. The Convex Exemplar is an ex- 
ample of an SPP machine. 


Superapps 
Because they use workstation OSes and 
common RISC processors, the new breed 


POWERFUL SECRET IDENTITY 


of supercomputers inherits a stable of 
ready-made workstation applications. The 
SMP architecture that’s typical in most 
systems confers an advantage as well. The 
globally shared memory lets appropriate- 
ly modified applications work with larger 
data arrays or distribute the work load in 
threads across multiple processors. 

However, some software vendors don’t 
want to modify their existing commercial 
applications for fear of introducing bugs 
with the rewrite. Also, fully supporting 
multiprocessor hardware using threads, or 
writing message-passing code for an MPP 
system, is a daunting task. 

Fortunately, you can find ways around 
these issues, depending on the application 
type. Many supercomputer OSes can par- 
tition the machine so that some or all of 
the processors function as stand-alone sys- 
tems. A company can then fold its existing 
traditional work flow into the computer. 

Some partitions function in a mainframe 
batch-mode operation, letting users sub- 
mit jobs from terminals or workstations, 
while other partitions use multiple proces- 
sors to tackle compute-intensive jobs. Each 
stand-alone partition can run its own copy 
of a mission-critical application, so the sys- 
tem can handle multiple users. This arrange- 
ment also lets companies consolidate all 
their computing services into one box. 

Lotus Notes is an application in point, 


SGI Power Challenge 


SCHALLENGE 


Bhye comes in various 


Е | 


visualization hardware, iC tS 


since large companies use it as a collabo- 
ration mechanism. A typical enterprise- 
level installation might have thousands of 
users, managed by dozens of servers linked 


claim to fame is as a work- 

station vendor whose snazzy 
boxes serve up rich graphics and 
make scientific visualization pop- 
ular, within the last two years the 
company has been making for- 
ays into supercomputer territory. 
Arrays of its own 90-MHz Mips 
R8000 RISC processors provide 
ample processing power for its 
Power Challenge supercomputer. 

The Power Challenge has an 
SMP design. The basic system 
contains two processors and is 
expandable to a maximum of six 
or 18 processors, depending on 
the size of the chassis you pur 
chase. Each processor can have 
4. MB of cache memory, which re- 
duces competition for the system 
bus. The bus hardware performs 
its own bus snooping to maintain 
cache coherency. 

The RAM bus is 576 bits wide, 
enough to support one-, two-, four-, 


Дет Silicon Graphics' first 
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or eight-way memory in- 
terleaving. The wide bus 
and memory interleaving 
provide full bus band- 
width for fast page-mode 
accesses. System RAM 
starts at 64 MB and is 


R8000 pracessors 


expandable to 16 GB. du. d Cache | Cache 

I/O support includes i 
the VME64 bus with five EN 
or more slots, fast and ; Eg B 
wide SCSI-2, and Ether- ЙИ Data path | | 
net. FDDI, Ethernet, and TER. | | Address 


High Performance Рага: 
lel Interface (HIPPI) are 
available via expansion 
cards. Ordine storage ca- 
pacitles range from a minimum 
of 2 GB up to 3 TB. 

You can boost the: processing 
power by joining several Power 
Challenge systems together via 
network links, The downside? The 
SMP model breaks down for this 
arrangement. instead, you must 
use the MPP distributed memory 


control 


interleaved 
RAM 


40-bit 
address 


Large caches, bus snooping, and interleaved RAM reduce bus traffic in the 


SGI Power Challenge. 


model for programming, using 
message-passing to relay memory 
accesses to the other systems. 

The Power Challenge runs the 
company's own workstation OS, 
frix 6, and can draw on its horde 
of visualization software. The Pow- 


er Challenge system comes in a 
broad array of configurations. A 
basic Power Challenge L system 
comes with two processors 
{upgradable to six), 64 MB of 
RAM, and a 2-GB hard drive and 
costs $102,800. 
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Microsoft Office with 
ABC Graphics Suite 


К M ams | dem & ы? - үт 
| ЖОРУУ КҮТ P. „ 
са | 
at Spee j USE ABC GRAPHICS SUITE" WITH YOUR MICROSOFT'OFFICE' SO 
a cem vu "YOU AND YOUR DOCUMENTS WILL BE MORE IMPRESSIVE THAN EVER. 
EL تڪ‎ 
E Designed for use in the “drag and drop" environment of Windows^95, ABC Graphics Suite is the perfect graphics 


ess extension to Microsoft Office 95. It arms you with market-proven, award-winning applications for diagramming, image 


Microsoft" editing, drawing, 3D text and graphics and media management of over 30,000 clipart images. You'll get the new "6.0" 


versions of ABC FlowCharter? Picture Publisher? Micrografx Designer, and the revolutionary ABC Media Manager plus 


sre Instant 3D? For only $149.95% it's one of the most cost-effective ways to improve your business. 
Compatible 


name | Only $149.95* N 
CHili FoR 1" 


Call 1-800-376-5119 for a free" 
CHR < TOUT a r 30-day trial CD, for more information or 
س‎ ‘Upgrade price for owners о icrogratx 
j N or competitive graphics software and/or to use our autornated fax back systern. 
Microsoft Office 95. ERP for first time 


buyers is $299.95. MICROGRAFX http://www.micrografx.com 


in Canada. call 1-800-360-8484. Canadian E.R.P $199. '"There is a $9 95 charge for shipping and handling. ©1995 Micrografx, Inc. All mghts reserved. All product names are tradarnarkg of their respective companies. 
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It's his life savings. 


All six years of it. 


It goes into the bank and gets processed 


into the system. 


Along with 123,441 other transactions. 


Will it be handled with the same 
accuracy as a million-dollar deposit? 


Can your No bank could ever survive by 
software offering accuracy for “most” of 
do this? 


their transactions. That's why 20 
of the top 30 banks depend on OS/2" to run many of 
their computer systems. 

It gives them the reliable, 32-bit foundation they 
need to build a distributed information system. Аз well 
as the perfect environment for applications that are so 


vital they can't go down for even a second. 


It also lets them bring all of their 
offices and banking systems together į "Es 


on one common platform. 
Virtually every computer 
in the company, from notebooks "= 
to desktops and servers, can take full © 
advantage of 05/2 — ensuring seamless communications 
throughout the enterprise. 
(05/2 has delivered Crash Protection" and true 


08/2 Warp Connect Fullpack is availabie from IBM for $189 by calling 1 800 IBM-3333, ext. EA115. In Canada, please call 1 800 IBM CALL, ext. 1290. Reseller prices may vary. The IBM home page is located at http://www.ibm.com. 
IBM and OS/2 are registered trademarks and Crash Protection, the 05/2 logo and Solutions for a small planet are trademarks of International Business Machines Corporation. © 1995 IBM Corp. All rights reserved. 


multitasking (allowing a wide range of bank services to to a computer system error is simply not an option. 


be processed simultaneously) since 1992. And as more Give us a call at 1 800 IBM-3333, ext. EA115, or 

companies come to depend on networked environments, visit our Web site at http://www. software.ibm.com for 

OS/25 strengths are helping them succeed. all of the details. Well provide information that your 
But banks aren't the only ones who are using it. company can really bank on. 

OS/2 (along with its latest release, OS/2 Warp Connect) — 

is hard at work every day in insurance companies, fast- = EZ EE 

food checkout systems, automated teller machines and а ۶ 


airline reservations — businesses where downtime due Solutions for a small pla net 
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across the country or around the world. А 
setup such as this gives a system manager 
nightmares because of the software up- 
grades and maintenance problems involved 
in dealing with these widely scattered com- 
puters. Furthermore, data synchronization 
among the separate Notes databases is 
problematic. 

However, a properly configured IBM 
SP2 supercomputer can come to the rescue. 
First, you configure the SP2 so that each 
processor operates independently. Next, 
you run native copies of the Notes serv- 
er, one per processor, thus creating an ar- 
ray of virtual servers. 

This arrangement consolidates all the 
servers into a single system and eliminates 
maintenance and upgrade hassles. While 
Notes currently limits database access to 
only one server at a time (because all the 
servers draw from the same database file), 
synchronization issues disappear. This set- 
up also offers mission-critical redundancy: 
Some virtual servers in the system can op- 
erate as backup units, taking charge when 
a failure disables an active server. 

Another existing job that supercomput- 
ers can tackle is handling large volumes 
of information, either for on-line transac- 
tion processing (OLTP) or for data mining 
(on-line analytical processing, or OLAP). 
Companies can accumulate gigabytes of 
sales data daily, and supercomputers ware- 
house the information for evaluation. How 
large can these data warehouses grow? 
Cray Research has shown a 48-processor 
CS6400 managing a 1.6-TB (a terabyte 
equals | million MB) Oracle7 database. 

Fortunately, such a setup does not re- 
quire modification of the front-end appli- 
cation. Instead, the database managing the 
back end routes the queries to individual 
processors. Complex queries that gener- 
ate multiple data tables can go out to sev- 
eral processors, as long as the results of 
each table do not depend on another table's 
data. Key to this sort of operation is par- 
allel-processing-savvy database software, 
such as Oracle's Oracle7 Parallel Server, 
Informix's PDQ Dynamic Server Archi- 
tecture, and Sybase's System 10 Naviga- 
tion Server. 

Rob Geller, director of marketing and 
sales systems at MCI, uses an IBM SP2 
system to consolidate the company's de- 
mographic and billing data, which used to 
be stored in several mainframes located 
around the U.S. The SP2 has 104 nodes 
and operates on a 3- TB Informix relation- 
al database. Geller uses off-the-shelf desk- 
top and workstation software, including 
Brio's BrioQuery, to mine the data. The 
results help MCI refine behavioral models 
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| the contract? Inte], the | 


commodity parts Тог, 


. than any of the GFLOPS 


"board has ‘two nodes- for a: 


THE WORLD'S FASTEST SUPERCOMPUTER (NOW) 


U.S. Department, of Ener “most of which serves as 

gy's Accelerated Strategic - a file cache for any hard 
Computing Initiative (ABl)... А drives, 
awarded a $45 million cor ^ Тһе system has 74 com- 
tract for the development of. pute. cabinets, each housing 
a supercomputer capable of 64 nodes (i.e., 32 boards). 
sustained 1- TFLOPS pro- The present setup has 4536 
cessing. The T FLOPS system compute nodes (9072 pro- 
will model the effects of ag  cessors) and 283 GB of RAM. 


ing:ór nuclear warheads, 
The TFLOPS Topology 


" September 1995, the . board also has 1 GB of RAM, 


which аге physically com- 
plex mechanisms. | 
What company’ won. 


world's largest maker of One node on 


each lO board 
‘desktop computers. 
Because 1 TFLOPS 
equals 1000 GFLOPS, 
you can expect any such 
system using current 
technology to be physi- 
cally 1000 times larger 


systems. that are men- 
tioned in this article. And 
the TFLOPS system is 
big: It occupies 1500 
square feet, uses more 
than 9000 processors, 
and consumes an esti- 
mated 400-KW of power: 
The system uses In- 
лев Pentium Pro pros | 
cessor. The TFLOPS. machine 
has an MPP architecture 
whose basic element is a 
node, each consisting of WO —. The system's two 1/0 sub- 
Pentium Pros. Nodes mount system cabinets each com- 
on boards that resemble tain about 25 nodes. One 
desktop motherboards be- "node monitors the system's 
cause of thé commodity health; four manage the 
parts used in thelr construc: ‘Ethernet; FDDI, ATM, and 
tion, such. as the DRAM, PCI boot-network connections; 
interface, апа 82450 chip апа 16 10:20 handle the 
set. The only nonstandard RAID arrays. Each cabinet 
part on the.board is the.net- . ..has more than 32 PCI slots 
work interface (see below). — for adding new peripherals. 
Boards consist of two Each 1/0 subsystem cabinet 
types: Compute boards and · manages its own 1-TB RAID 
I/O boards. Each compute агау. All the cabinets are 
arranged to minimize the sig- 
па! length in the InterCon- 
128. MB of RAM - Additional „nection Fabric (ICF), the net- 
RAM, up to a maximum of work that ties the nodes 

512 MB, can be added lat- . „together, 
er. Each 1/0 board has only ` The TFLOPS system ar- 
one node, but richer 1/O func- ranges the processors in. 
what's known as a 22D 


tions. It manages several PCI 
buses (and their. expansion “mesh, as shown in the fig- 
“ure ‘THe TFLOPS Topology." 


cards), the network traffic, ' 
and any disk arrays. Each Nodes connect to one of two 


Node 1. 


for reliability. 


total of four processors—and 


2-D planes that build the 


packet-switching mesh. Each 
plane consists of Message 
Routing Components (MRCS), 
six-ported devices that route 
signals to adjacent neigh- 
bors. Neighbors can be on 
either plane, since addition- 
al MRC connections bind the 
two planes together. This 


Network Interface 
Components (NICs) 


InterConnection 
Fabric (ICF) 
routing planes 


Message 
Routing 
Components 
(MRCs) 


[сет 


Two nodes on 
each compute board 


The ICF in Intel’s TFLOPS machine provides alternate signal paths 


arrangement provides alter- 


nate data paths so that you 
can replace a faulty network 
segment without switching 
the system off. 

‘Each board's Network in- 
terface Component (NIC) mul- 


‘tiplexes all network traffic at 


a low level. The combination 
‘of NICs and MRCs make up 
the ICF. The ICF does not 
maintain memory coherency: 
That job is up to the OS. 
Different portions of the 


"TFLOPS machine run differ- 


ent OSes. The compute nodes 
run a Light-Weight Kernel 
(LWK) based on SunMOS 
and the Puma OS. Since 
each compute node runs a 


- copy of the kernel; а small 
memory footprint is essen- 


tial. The 170 nodes run a Sys- 
tem V-compatible. version 
of Unix. 
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that direct marketing and sales efforts. “The 
SP2 has boosted the rate of our analysis 
by an order of magnitude," Geller says. 
“Queries that once took over 2 hours now 
take only a minute. This also lets us ask 
questions that weren't possible before." 

А supercomputer's capacity lets a com- 
pany combine the data-processing needs 
of diverse departments, often with syner- 
gistic results. For example, Macklanburg- 
Duncan, a manufacturer of building-im- 
provement products, uses a Cray CS6400 
Enterprise Server to integrate its customer 
orders and manufacturing and financial 
information. The system keeps track of in- 
ventory for 4000 different products and 
helps coordinate shipments to 17,000 cus- 
tomers nationwide. 

Previously, this data was on separate 
mainframes. According to Michael Mack, 
Macklanburg-Duncan’s manager of tech- 
nical services, consolidating all these op- 
erations on the Cray gives the company a 
fast response time on orders. “An order 
goes through a series of processes, and if 
this process releases the order, the ship- 
ping form gets printed immediately. The 
entire operation takes only 30 minutes if an 
order is transmitted electronically,” he says. 

Phone orders take a little longer: A cus- 
tomer-service consultant enters an order 
on-line and has the option of immediately 
processing it or allowing a periodic batch 
job to perform this task. The company 
warehouses orders so that geographic and 
purchase-activity information can help di- 
rect the company’s decision-making. “Be- 
cause of the Cray’s scalability,” Mack con- 
tinues, “‘we’ll be able to add other divisions 
or acquisitions without having to purchase 
additional machines. There will be incre- 
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Cray Research 
Business чү Dr 
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SUPER VISION 


[= new breed of super- 


computers can. рау. Ог 

themselves in many Ways: а 
‘Dr. Dwight Sukup, of Texa- 
co's Exploration and Produc- 
tion Technology: Division, if 


uses an SGI Power Challenge 
in his work, The system pro- 
cesses seismic data to gen-. 
erate 3-D images of how 
subsurface formations look; 
Thése images improve the 


accuracy of locating new oll: 


and gas reserves. 
Accuracy. is the name: of 
the game in oil exploration, 


where an offshore well inthe — 


Gulf of Mexico can cost up 


to $20 million to drill. More _ 
important, since. only, опе. ош | 


of six wells ever finds hydro- 
carbons, “anything that ime. 


proves the odds so that we | 
save $20: million ata time Is: 


worth it,” says Sukup. | 
The imaging job begins 
with the collection of seismic 


` information over a '50-square- 
mile area. Such a survey - 


costs millions of dollars and 
takes months to:complete.. 

The data consists of roughly 
БО. million seismic trates, 
each made up of 2000 sam- 


ples. Based оп an estimat 
ed earth model (i,e., a map 
ofthe formations), the data 


is imaged into a 300- by 400- 
by 1000 point grid. The imag- | 


ing information. provides data 
to improve the earth model, 


гапа then the process is re 


peated. It might take several 
iterations to obtain accept- 
able results, 
` Any formation data avail- 


„able from wells in. the area 


can improve the physics of 
the. model, “Often we're do- 
ing exploration work, where 
there aren't'any wells. For 
that, we might estimate for- 


mation material using data 


taken from. wells over 50 
miles away," ‘explains Sukup. 

The Power Challenge works 
on the seismic data, and the 


` results are fed to a seismic- 


interpretation workstation for 
visualization. 

By rotating and viewing 
slices of the 3-D formation 
map on the workstations, a 
geoscientist can spot poten- 
tial “traps,” of impervious 
layers of strata where hydro- 
carbons might accumulate. 
This imaging work is espe- 


'clally valuable in evaluating 


complex geologic regions 


around salt structures. In 
these areas, the. formations 
аге a jumble of different lay- 


_ ers of material displaced by 


the upwelling mass of salt. 

They make suitable traps for 
hydrocarbons moving through 
the porous. strata. Geosci- 
entists can look inside these 
complicated formations to 10- 
cate a trap and to predict 


` whether it contains sufficient 


hydrocarbons to. warrant 
enin a well. F 
Тһе SGI Power Challenge 


that Sukup uses has 14. pro- 


cessors and 4 GB of RAM. It 


takes the system weeks or 


months to process one of his 
models. However, in an in- 
dustry where it takes months 
to get a drilling rig into posi- 
tion, accuracy is critical. Plus, 
the SGI system costs less to 
operate than a vintage SU- 
percomputer. |. 

Says Sukup: “We used to 
have a Cray Y-MP (a 1988- 
era supercomputer) in here 
that cost several million a 
year, because it required jts 
own maintenance staff to op- 
erate. The Power Challenge 
just sits there, and we have 
our Unix person check it out 
occasionally.” 


mental costs to add resources, but the 
CS6400 gives us the ability to expand as 
our business grows.” 


Tall Buildings to Leap 

While supercomputer vendors such as 
Cray Research and SGI have used inge- 
nious techniques to extend SMP’s perfor- 
mance, this architecture will eventually 
reach a performance limit. In the long term, 
like it or not, future application designs 
will have to grapple with MPP systems 
and message-passing schemes. 

Unfortunately, as the description of the 
MPP architecture suggests, writing such 
parallel code is not easy. A dearth of de- 
velopment tools—not surprising, given 
the relative newness of MPP designs— 
aggravates the situation. Debugging is es- 
pecially complex, since it’s difficult to iso- 
late a problem connected to a thread that 
has crashed on a single processor. 

In a scene that’s similar to desktop com- 
puting, supercomputing hardware has out- 
paced the software. While writing such 
software will take time, the situation is not 
that grim: There’s plenty of work for su- 


percomputers to do with the software that’s 
currently available. 

Supercomputing’s transition has re- 
quired the parallel processes of design sim- 
plification and standardization, the use of 
multiple inexpensive components, and 
proper marketing—all similar paths to the 
computer industry as a whole. Supercom- 
puters have escaped their ivory-tower pris- 
ons to help businesses with such mundane- 
but-crucial tasks as rapid order turnaround 
and strategic decisions made with the help 
of data mining. 

There seems little doubt that the lessons 
learned in the stratosphere of computing 
will eventually appear in desktop machines 
that routinely use similar multiple-pro- 
cessor architectures. Thus, the final triumph 
of supercomputing may be its assimila- 
tion into desktop computers everywhere. Ш 
Tom Thompson is a BYTE senior technical 
editor at large with a B.S.E.E. degree from 
the University of Memphis. You can reach 
him on AppleLink as “T.THOMPSON” or 
on the Internet or BIX at tom_thompson@ 
bix.com. 


Jour hard drive is getting 


bigger, much, much bigger. 


Introducing PartitionMagie 2.0. pes = 


Believe it or not, your new high-capacity hard disk may only be an Ж, Ж А S 


sion. You see, preconfigured hard drives can (and do) waste hundreds N 


of megabytes of storage space because of inefficient cluster sizes. 


Reveal up to 40% more hard-disk space by efficiently resizing clusters. 


Now with PartitionMagic 2.0, you have the power 


PERCENT OF WASTED HARD DISK SPACE 
256 MB-511 MB partition Г 10% 

with 8 K clusters 0^ 

512 MB-1023 MB partition 

with 16 K clusters 25% 
1024 MB-2047 MB partition 

Еа Jj 


ACTUAL AMOUNT OF WASTED SPACE DEPENDS UPON THE NUMBER AND SIZE OF YOUR FILES. 


to easily reclaim lost disk space instantly.* With a 
wave of your mouse you can visually resize hard- 
disk partitions and inefficient cluster sizes to opti- 
mize your hard drive, secure data, and organize 
applications and operating systems in a more effi- 


cient way—even when using disk compression software like Stacker or DriveSpace. 


Award winning technology that makes hard-disk hassles disappear. 


PartitionMagic 1.0 won the prestigious OS/2 Magazine Editors Choice Award, and that was just 
the warm up for our next act. PartitionMagic 2.0’s user friendly interface, combined with its non- 
destructive resizing eliminates the perils of disk partitioning and ensures that your data—and your 


schedule—doesnt go up in smoke. 


You'll be amazed at how easy it is to put your hard disk under your spell. To order 
PartitionMagic 2.0, call PowerQuest today at 1-800-379-2566 and mention code 
#РОВҮМ16. PartitionMagic for Windows 95 & DOS is just $49.95; for OS/2 & 
DOS, only $69.95. Also, ask about our special 30-day money back guarantee. Patent- 


pending. For more information (and magic) visit our home page at: http://www.powerquest.com. 


PartitionMagic 
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Highest performance PC X Server. 
Fully X11R6 compliant and the 


Common Desktop Environment (CDE). 
Gives you the same look and feel across UNIX 
platforms as endorsed by SUN, HP, IBM, 
Novell, DEC, SGI, TriTeal, and other vendors. 


Graphical Keyboard 
Xtrace Protocol Tracer. 
Captures X network protocol for 
greatly simplified troubleshooting 
and application debugging. 


remapping of keys and 
key sequences. 


Support for up to VF 320 Emulation. 
Including font resizing and 
scripting capabilities. 


Exceed Basic Scripting Language. 
For customizing applications and 
automating repetitive tasks. 


Unique Launch Pad and Virtual Desktop. 
User-programmable menuing facility 
with graphical interface simplifies 
window management and 
application launching. 


Enhanced Xpress Serial Line Access. 
Takes advantage of modem 
compression capabilities. 


LITE 
LT! 


Unique full-featured X Development 
Kit. Lets you port, ay and run Х 
clients right on the PC. 


Even more powerful centralized 


Configurator, Enables simple | 


fastest on the market today. 


NFS. New Hummingbird 
client for seamless sharing 
of network resources. 


RConfig and SConfig. 


network administration, 
configuration and | 
installation facilities. Xsession Drag-and-Drop Multiple 
Program Starter, For concurrent 
Startup of X, non-X, and 


Windows applications. 


E-Mail. Supports MIME standards 
for file attachments. 


News Reader. 
. Provides simple access to 
USENET newsgroups. 


PPP and SLIP support. 
Provides ЇР over serial 
line connectivity. 


XIE support. 
Offers high performance 
image handling. 


ш Also available in CD-ROM. 


E vw Hummingbird VxD TCPAP stack, 
й plus Microsofts ТСРЛР stack. 
Both support NFS and 
associated utilities. 


TN3270. Provides IBM 
terminal emulation. 


We Just Exceeded eXceed. 


Introducing Exceed 5 — the leading PC X server with a new suite of internetworking tools. 


It wasnt easy. But Hummingbird just topped its own 
world standard PC X server, the one that outsells 
the closest competitor by more than three to one. We did it 
by giving Exceed 5 even higher performance. Plus an 
extensive new set of internetworking tools. And ended up 
with a package that goes even further to meet your 
connectivity needs. 

Exceed 5 still features everything you need for robust 
PG-to-UNIX integration, including an upgraded TCP/IP 
stack, Exceed/Xpress dial-up connectivity, powerful network 
administration facilities, and Hummingbirds exclusive 


X Development programming tools. And now you also get 
numerous additional TCP/IP applications. Including the 
highest performance NFS client available today. And Exceed 
is the only family of PC X servers available for Windows, 
Windows NT, Windows 95, 05/2, and DOS. 

50 for the internetworking solution that keeps exceeding 
your expectations, turn to Exceed. It's the worlds leading 
PC X server and a whole lot more. For more information or 
the name of the reseller serving you, call (416) 496-2200 
or visit our web site a Now available for Windows, 
www.hummingbird.com 


Windows NT & Windows 95. 


"ЭШ 


` COMMUNICATIONS LTD. 


1 Sparks Avenue, North York, Ontario, Canada МӘН 2W1 Tel: (416) 496-2200 Fax: (416) 496-2207 • Offices in: Washington DC, Mountain View CA & Raleigh NC, USA « Geneva, Switzerland * Paris, France • Munich, Germany • Maidenhead, UK 
Exceed is a registered trademark of Hummingbird Communications Ltd. All other brand or product names are trademarks or registered trademarks of thelr respective companies. © 1995, Hummingbird Communications Ltd. Applications included may vary depending on the PC platform, 
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AMD K6 Takes On Intel P6 


TOM R. HALFHILL 


t takes a lot of nerve to add new 
instructions to the x86 instruc- 
tion set if your name isn't Intel. 
And it's especially cheeky if 
you're a tiny company like NexGen, 
barely a mosquito on Intel' s back. 

Yet that's what NexGen hoped to 
do. Last October, the company an- 
nounced its latest microprocessor, the 
Nx686. It was the first x86 chip to in- 
tegrate a multimedia execution unit and 
a new set of multimedia instructions. 
Never before had anyone but Intel at- 
tempted such a bold revision of the 18- 
year-old x86 architecture. Could any- 
one take NexGen seriously? 

Then came stunning news. Nex- 
Gen—which ranked last behind Intel, 
Advanced Micro Devices, and Cyrix 
as a vendor of x86-compatible chips— 
agreed to be acquired by AMD. And 
AMD promptly scrapped its own sixth- 
generation CPU project in favor of the 
Nx686, which will now be marketed 
as the AMD Кб. 

The surprise announcement instant- 
ly boosted the prospects for NexGen's 
maverick microprocessor. AMD is a 
$2 billion company that has serious 
marketing muscle and high-profile cus- 
tomers, including five of the top six 
suppliers of PC compatibles. In addi- 
tion, AMD has its own process tech- 
nology and wafer-fabrication plants. 
NexGen, a fabless company, subcon- 
tracts its manufacturing to IBM Microelectronics. (This partner- 
ship may continue for some products, including the Nx586.) 

Suddenly, Intel faces stiffer competition for an emerging mar- 
ket of multimedia CPUs. While NexGen was developing the 
Nx686, Intel has been working on its own multimedia x86 pro- 
cessor, code-named the P55C. This Pentium variant will proba- 
bly make its debut in the second half of this year, about the same 
time as the Nx686/K6. Intel isn't releasing many details, but we 
know the P55C will also define new multimedia instructions for 
the x86 architecture. 

Of course, Intel still wields more clout than AMD and NexGen. 
Only by joining forces with compiler vendors, software devel- 
opers, and perhaps other chip makers can AMD ensure that the 
K6’s multimedia extensions will survive alongside Intels. Before 


AMD's new K6 (formerly the NexGen 
Nx686) is the first x86 chip with special 
multimedia instructions 


the merger, NexGen claimed it was part of such an alliance but 
said the other members weren't ready to go public. When the 
time is ripe, company officials say, it will be apparent that the al- 
liance has enough strength to make the extensions a de facto in- 
dustry standard. 

That remains to be seen. Even without its multimedia en- 
hancements, however, the K6 is still an impressive chip. If it 
lives up to expectations, the K6 could match or beat the perfor- 
mance of Intel's flagship processor, the Pentium Pro (formerly 
called the P6). 


Multimedia Marvels 
The K6's multimedia execution unit is one of seven execution 


units in the new processor. NexGen says it occupies only about 
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5 percent of the chip's die area. Because 
the K6 is not yet in production, NexGen 
won't reveal the actual die size, other than 
to claim it will be "substantially smaller" 
than the Pentium Pro's die of 306 square 
millimeters. The multimedia unit proba- 
bly accounts for less than 300,000 of the 
K6’s six million transistors. 

That’s not a lavish expenditure in the 
transistor budget of a leading-edge micro- 
processor these days. But what does it buy? 
NexGen says the multimedia unit recog- 
nizes about 10 to 20 new instructions. All 
are designed to streamline multimedia pro- 
cessing, such as digitized audio, digitized 
video, 3-D graphics, MPEG-2 decom- 
pression, motion estimation, and pixel ma- 
nipulation. According to Greg Favor, who 
directed the chip’s development, the ex- 
tended instructions are fairly general in 
nature, so they won’t become obsolete as 
the industry defines new standards. 

One new instruction performs the same 
kind of multiply-accumulate (MAC) func- 
tion often seen in digital signal processors 
(DSPs). Programmers can use the MAC 
instruction to multiply and add a series of 
numbers repeatedly without a branched 
program loop. It’s faster than regular 
x86 code because the CPU doesn’t have 
to execute separate instructions for the 
multiply and add operations or eval- 
uate a branch during each iteration of 
the loop. 

NexGen won’t say much about the 
other new instructions, except that 
they adhere to a single-instruc- 
tion/multiple-data (SIMD) model, 
just like some DSPs. In other words, | 
each instruction operates on multi- 
ple operands of data. That’s ideal 
for multimedia, which typically | 
consists of lengthy data streams 
that must be compressed, de- 
compressed, or otherwise trans- | 
formed. In concept, the K6’s 
new instructions resemble a | 
similar subset of multimedia | 
instructions that Sun Mi- 
crosystems defined for its Ul- 
traSparc processor in 1994. 

Externally, the new K6 
instructions are as accessi- 
ble to programmers as any 
other x86 instructions. 
However, NexGen hints 
that application pro- 
grammers probably 
won't have to explicitly 
call the new instructions 
because they'll be en- 
capsulated by higher- 
level APIs, such as Mi- 
crosoft's Direct-X for 
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instruction 0. 


NexGen has advanced its hybrid 
CISC/RISC microarchitecture by widening the execution 
bandwidth and adding special logic for multimedia processing. The K6 is a four-way 
superscalar processor with seven execution units; during each clock cycle, it can execute up to six instructions 

and retire four. At the far right of this diagram is the multimedia unit, which recognizes a new set of multimedia instructions. 


Windows. Certainly an ally such as Mi- 
crosoft would be useful to an industry al- 
liance that wants to extend the x86 archi- 
tecture without the blessing of Intel. 
(Microsoft has no comment on this.) 
Internally, the K6 translates the multi- 
media instructions into RISCS86 opera- 
tions—the RISC-like primitives that were 
the most innovative feature of the Nx586 
when it appeared in 1994. The Nx586 was 
the first x86 processor to introduce this 
concept of a decoupled CISC/RISC mi- 
croarchitecture. On the outside, to x86 soft- 
ware, the chip behaves like a normal x86 
CPU. But inside, special decoders translate 
the variable-length CISC instructions into 
fixed-length (albeit long) RISC-like oper- 
ations that execute in a RISC-like core. 
NexGen, Intel, and AMD are now using 
decoupled microarchitectures in all their 
latest CPUs. They believe it's a better ap- 
proach than trying to execute multiple 
CISC instructions in parallel and out of 
order. The only holdout is Cyrix; engi- 
neers there say a decoupled microarchi- 
tecture will become too difficult to manage 
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in wider superscalar designs. 

Favor says the K6’s multimedia in- 
structions are easy to execute in parallel 
because they’re more efficient than most 
x86 instructions. Each one breaks down 
into just one or two RISC86 operations. 
The MAC instruction, for example, trans- 
lates into a single RISC86 primitive that 
typically executes in a single cycle. 

According to NexGen, the multimedia 
unit can execute up to 6 billion operations 
per second (BOPS). That’s amazing if true. 
The fastest general-purpose DSP—Texas 
Instruments’ TMS 320C80 Multimedia 
Video Processor—executes about 2 BOPS. 

Until AMD makes the K6 available for 
independent benchmarking, however, it’s 
unclear how often the processor will be 
able to sustain 6 BOPS. TT's chip appears 
to have more internal bandwidth, and it 
uses a multiple-instruction/multiple-data 
(MIMD) model instead of a SIMD model 
like the K6 uses. If the K6 comes any- 
where close to sustaining 6 BOPS when 
running real-world multimedia software, it 
will be a significant accomplishment. 

continued 
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Its Time To Reward Yourself. 


You worked hard last year. You survived 
the holidays. Now it's time to make 


YOUR life more enjoyable. 


You can start by installing WifclíDesh, the 
completely graphical user interface with 
full motion video and sound capabilities. 
Launch any application from any portion 
of any image YOU want to look at while 
you work. You no longer have to suffer 


the boredom of a Windows 95 interface. 


WitchDesk ships with 1,700 images. It 
also accepts scanned and digitized video 
images. Image screens can be linked to 


each other in any configuration desired. 


Advanced users can take advantage of 
macro recording features and script 
language support to start programs and 
call up specific files with a single click of 
the mouse. Security features are also 


incorporated in the program. 


No more dull interface screens. Your 
computer -- your interface. Get 


CWitchDesh and go your own way. 


Reward yourself! 


Product requirements: 

e 386/33 or faster computer 
e Windows 95 or OS/2 Warp 
e 4MB RAM 

• 18-22 MB hard disk space 


Ask Your Favorite Retailer 
1725 Little Orchard Street ..or call us directly. 
San Jose, CA 95125 


— e 800-544-4756 
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Bottlenecks Begone 

There's a lot more to the K6 than its mul- 
timedia unit. The new chip fixes several 
shortcomings of the Nx586 by adding larg- 
er caches, multiple decoders, more regis- 
ters, deeper queues, and additional execu- 
tion units. As a result, the Кб is now a 
four-way superscalar processor; the Nx586 
is a three-way design. 

However, NexGen has discarded two 
key features of the Nx586: the integrated 
cache controller and the dedicated bus for 
the secondary (level 2) cache. These were 
casualties of NexGen's last-minute deci- 
sion to make the new chip pin-compati- 
ble with the P54C-series Pentiums. Ás a 
pin-compatible part, the K6 will work with 
the same peripheral chips as the Pentium— 
for example, PCI chip sets designed by 
third-party vendors. 

But the downside of this decision is that 
the K6, like the Pentium, now requires an 
external cache controller and will access its 
secondary cache (if present) over the same 
64-bit bus it uses for memory I/O. Sharing 
the same bus hurts performance because of 
bus contentions. 

To compensate for this performance 
loss, NexGen has greatly expanded the 
K6’s onboard cache. The primary (level 
1) caches in the K6 now total 64 KB, com- 
pared to 32 KB in the Nx586 and only 16 
KB in the Pentium. The caches are evenly 
split, with 32 KB each for instructions and 
data. Both caches are two-way set-asso- 
ciative and support the MESI protocols 
for cache-coherent multiprocessing. The 
data cache is dual-ported and isn't banked, 
thus eliminating bank conflicts. It can han- 
dle one read operation and one write op- 
eration per cycle. 

NexGen also added a 16-KB predecode 
cache that's closely coupled to the in- 
struction cache (I-cache). The predecode 
cache holds special information that's gen- 
erated when the K6 fills the I-cache. For 
example, as part of its predecoding, the 
K6 locates and marks the boundaries be- 
tween x86 instructions, which are variable 
in length. (This step is unnecessary in a 
true RISC processor because RISC in- 
structions are always fixed-length.) Pre- 
decoding speeds up full decoding further 
down the pipeline; AMD's K5 has a sim- 
ilar stage. 

However, one drawback of predecod- 
ing is that it lengthens the x86 instruc- 
tions by appending extra information to 
them. In the case of the K6, each instruc- 
tion byte gains 4 bits (1 nibble) of pre- 
decode data. This threatens to effectively 
reduce the working size of the I-cache by 
50 percent. To avoid this size penalty, 
the K6 stores the extra nibbles in the 16- 
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K6: What's New 


* Multimedia execution unit; first 
x86 CPU to have one 


e New subset of multimedia 
instructions 


e Four-way superscalar pipelines 


e Hybrid CISC/RISC 
microarchitecture 


e Seven execution units, 
including FPU 


e Executes up to six operations 
per cycle 


* Out-of-order execution, dynamic 
branch prediction, and 
speculative execution 


e Six million transistors 


e 32-KB primary instruction 
cache; 32-KB primary data 
cache 


* Clock frequency at debut: 
180 MHz 


e 0.35-micron, five-layer-metal, 
CMOS process technology 


* Pin-compatible with P54C- 
series Pentiums 


* Claimed performance: At least 
as fast as Pentium Pro with 32- 
bit software; twice as fast with 
16-bit software 


e Production scheduled for mid- 
to late 1996 


KB predecode cache. Then, when the K6 
fetches instructions from the I-cache into 
the instruction buffer, it simultaneously 
retrieves the nibbles. 

The K6 also marks branch instructions 
during the predecode stage and calculates 
their target addresses. АП branch predic- 
tions are based on a two-level dynamic al- 
gorithm with a 2-bit history flag (strongly 
taken, weakly taken, weakly not taken, 
and strongly not taken). The K6 stores 
these flags in an enormous branch-predic- 
tion table that can hold 8192 entries. It 
also stores the return addresses and target 
addresses in two additional caches that 
each hold 16 entries. Аз a result, the K6's 
branch prediction is well over 90 percent 
accurate, putting it in the same league as 
the Pentium Pro and ahead of other x86 
processors. 


Parallel Decoding 

Where the Nx586 could decode only one 
x86 instruction per cycle because it had 
just one instruction decoder, the K6 has 
two decoders and can handle two x86 in- 
structions per cycle. 

The Pentium Pro has three x86 de- 
coders, but two of them can deal only with 
simple instructions, and the most complex 
instructions are detoured into a microcode 
ROM. NexGen claims the K6's decoders 
are more capable: They're not constrained 
by instruction groupings that would stall 
the Pentium Pro's simple decoders, and 
they can decode a larger subset of x86 in- 
structions without using microcode. (Of 
course, the most complex or rarely used 
x86 instructions still invoke microcode.) 
NexGen says it considered adding a third 
decoder, but simulations revealed a per- 
formance gain of only 2 to 5 percent in re- 
turn for a frequency loss of 15 to 20 per- 
cent—not a good trade-off. 

Although the maximum input to the de- 
coders is two x86 instructions per cycle, 
the maximum output is four RISC86 op- 
erations each cycle. That's because the 
CISC instructions usually break down into 
two or more RISC-like primitives. 

Examples: INC register translates 
directly into a single RISC86 register op- 
eration; ADD register, memory gets re- 
duced to a load operation and a register 
operation; ADD memory, register re- 
sults in a load operation, a register opera- 
tion, and a store operation. The worst x86 
instructions can generate dozens or even 
hundreds of RISC primitives. In those cas- 
es, the K6 can issue as many as four 
RISC86 operations per cycle from its mi- 
crocode ROM. 

The K6's pipeline gets wider toward 
the middle. During each clock cycle, two 
x86 instructions can enter the decoders; 
four RISC86 operations can exit the de- 
coders; six operations can issue and exe- 
cute; and four operations can retire. This 
bulge in the middle of the pipe minimizes 
bubbles and stalls and keeps the seven ex- 
ecution units from twiddling their thumbs. 

The traffic cop that manages all this ac- 
tion is the instruction control unit (ICU). It 
temporarily holds up to 24 RISC86 oper- 
ations and issues them to the appropriate 
execution units. This is also where the in- 
structions get out of order. The ICU can is- 
sue up to six instructions per cycle in any 
order to any available execution unit, as 
long as there are no dependencies between 
instructions. (Ап example of a true de- 
pendency is when one instruction depends 
on the result of a previous instruction.) 

To reduce the chances of so-called false 
dependencies—instances where register- 
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AMD K6 TAKES ON INTEL P6 


dependent instructions might 
stall because there aren't any 
available registers—the K6 
has a large set of 48 general- 
purpose registers, compared to 
14 in the Nx586. Eight of them 
represent the eight logical reg- 
isters of the x86 architecture. 
The K6 can temporarily re- 
name the other 40 physical 
registers to represent any of 
the eight logical registers. 
When a register operation re- 
tires, the K6 copies its value 
into the corresponding archi- 
tectural register. This is quite 
similar to how the Pentium Pro 
uses its set of 40 physical and 
eight logical registers. 

A feature called register-re- 
sult bypassing allows the K6 
to make completed results im- 
mediately available to subse- 
quent instructions without ac- 
cessing main memory. 
Because register operations are 
much faster than memory ac- 
cesses, register-result bypass- 
ing can save numerous clock 
cycles. Also, NexGen claims 
the K6 is particularly fast at loading seg- 
ment registers and at handling partial reg- 
ister operations. This means that it should 
outperform the Pentium Pro when running 


16-bit software. РЧ کے‎ 


However, the , В 
K6’s ICU draws The K6's designers hope to 
fromasmallerpool | achieve superior 
of pending instruc- 


tions than the Pen- 
tium Pro's instruc- 
tion scheduler: 24 
versus 40. And the 
ICU can't track 
more than 12 x86 
instructions at a 
time. А larger in- 
struction pool— 
which is a window - 
into the running program—would allow 
more flexibility when issuing instructions 
out of order. Still, the Кб 15 more flexible in 
this regard than the Nx586. 


architectural 
efficiency, not by 


extreme clock 
speeds. 


Execution Time 
In addition to its innovative multimedia 
unit, the K6 has six other execution units: 
a load unit, a store unit, two integer units, 
a branch unit, and an FPU. Again, this is a 
significant improvement over the Nx586, 
which has only three execution units and is 
the only fifth-generation x86 processor 
without an integrated FPU. 

The K6’s separate load and store units 
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The K6 will be fabricated on AMD's 0.35-micron, five-layer-metal CMOS process 
technology. NexGen says the die, shown here, will be significantly smaller than the 
Pentium Pro's die, which is 306 square millimeters. 
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will speed up memory reads and writes, a 
prominent barnacle on the hull of CISC 
instruction sets. Each unit has a two-stage 
pipeline. The store unit feeds results into a 

- seven-entry queue that tem- 
porarily holds them until the 
CPU completes all previous 
instructions and resolves any 
dependencies. Holding them 
assures that all in- 
structions retire in 
original program 
order, regardless 
of the order in 
which they exe- 
| cuted. 

One exception: 
If a load opera- 
QJ tion depends on a 
“4 pending store, the 

1 load can bypass 
the store and 
| fetch the value di- 
| rectly from the 
results queue. 
since this hap- 
pens before the store unit actually writes 
the value to memory, it eliminates anoth- 
er slow memory access. 

The K6’s two integer units are not sym- 
metrical; one can handle a superset of arith- 
metic operations, including multiplication 
and division. Most operations execute in a 
single cycle, and multiplication requires 


only two cycles. Floating-point 
math appears to be fast, tao. AL 
though the K6's FPU is not as 
heavily pipelined as those in the 
Pentium and Pentium Pro, its Ía- 
tencies are shorter. NexGen says 
most floating-point additions, 
subtractions, and multiplications 
will execute in only two cycles. 

As mentioned, the branch unit 
is among the most efficient in 
any x86 processor. Much of its 
work is done early, because it 
calculates target addresses while 
decoding. If the correct target 
address isn't cached, the branch 
unit calculates and fetches the 
new target during the next stage, 
paying only a one-cycle penalty. 
However, if the branch unit mis- 
predicts a branch, it needs about 
five cycles to recover—not an 
unreasonable penalty for a CPU 
whose predictions are more than 
90 percent accurate. 

Overall, the K6's pipeline is 
five or six stages long, depend- 
ing on the operation. Register 
and integer operations typical- 
ly require five stages, and 
load/store operations need six. The K6 
isn't superpipelined like the Pentium Pro, 
so it probably can't be driven to the same 
high clock frequencies. NexGen hopes to 
achieve superior performance with archi- 
tectural efficiency, not extreme clock 
speeds. 

NexGen has been testing silicon sam- 
ples of the chip since September, so the 
engineers can roughly estimate its actual 
performance. They say they expect that 
the K6, at equivalent clock speeds, will 
beat the Pentium Pro when running 32-bit 
software, and perhaps outrun it by as much 
as 33 percent. With 16-bit software, Nex- 
Gen expects the K6 to run about twice as 
fast as a Pentium Pro. 

If the K6 can deliver that level of per- 
formance on a die as small as NexGen sug- 
gests, the new processor could achieve a 
significant price/performance advantage 
over Intel's top-of-the-line chip. When 
you throw in the multimedia goodies, the 
K6 looks even better. 

Of course, nobody—including AMD 
and NexGen—expects to dislodge Intel as 
the king of the x86 market. But the K6 
chip could carve out a respectable niche 
and presage the multimedia microproces- 
sors of the future. Ш 


Tom R. Halfhill is a BYTE senior editor 
based in San Mateo, California. You can 
reach him at thalfhill@ bix.com. 
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LET THE EXPERIENCE BEGIN: 1-800-827-3998 


MAG INNOVISION PROUDLY PRESENTS THE TECHNITRON SERIES OF HIGH PERFORMANCE 15-INCH! 
AND 17-INCH? MONITORS WITH COLORS 50 BRILLIANT, IT PROMISES TO GIVE THE MONITOR 
MARKET A JOLT. | 

AS ONE OF THE LEADING MANUFACTURERS OF HIGH RESOLUTION MONITORS, MAG INNOVISION 
HAS WON NUMEROUS INDUSTRY AWARDS FOR ITS INNOVATIVE DESIGN, STATE-OF-THE-ART ENGI: 
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BASED ON ADVANCED TRINITRON® CRT, THE DISPLAY SURFACE IS VERTICALLY FLAT TO 
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THE NEXT REVOLUTION 
IN COMPUTING IS HERE. 


AND HERE m 


HUGE 11.3" DIAGONAL COLOR 
DISPLAY. The awe-inspiring size and 800x 600 
resolution of this display et a new standard in screen. 
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AND HERE m 


120MHz PENTIUM’ PROCESSOR. Fly through —— 
even the most complex applications with ease. At only 2.90; this 
processor gives you the power you need without sacrificing precious 
battery life. It’s also coupled with 16MB of high-speed synchronous DRAM memory” 


to maximize the performance of the Pentium’ processor. 


AND HERE 


PCI LOCAL BUS ARCHITECTURE. 
Unlock the true potential of the Pentium" processor. PCI's 32-bit 
architecture offers the fastest levels of video performance and data 
throughput. Plus, it allows you to take full advantage of all 
Windows" 95 Plug and Play capabilities. 
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AND HERE 


LITHIUM ION BATTERY. 
Get the ultimate in long life with up to 
5 hours per charge. No other battery 


technology comes close. 


AND HERE 


MODULAR 
QUAD-SPEED 
CD-ROM DRIVE. Conduct 
interactive multimedia presentations, access huge databases 
and more. The new SelectBay architecture makes swapping 
this ultra-fast, optional, Quad-Speed CD-ROM drive with 
the modular floppy drive as easy as changing a disk! 


TECRA 700CT AND 700CS: * PCI local-bus architecture * Two PC Card (PCMCIA) slots * Toll-free Technical Support — 


‘1,2 Billion Byte (=1,13GB) removable HDD 

 SelecrBay for modular 3.5" floppy disk drive or 
optional modular quad-speed CD-ROM drive 

* Lithium Топ battery (up to 5 hour battery life) 

* 16-bit Sound Blaster" Pro compatible sound system 
with WAV and MIDI sound support 

* Built-in stereo speakers 

* Audio jacks; headphone/speaker, microphone 


"11.3" dia, color display in your choice of active matrix 
(CT) or DSTN dual scan (CS) 
* 120МН Intel Pentium’ processor (2.9%) 
* 800x600 screen resolution 
* 24-bit true color support at 640 x480 externally 
High-speed synchronous DRAM memory 
(16MB expandable to 48MB ол 700CT, 
8MB expandable to 40MB on 700CS) 


* year limited warranty 


(two Type П or one Type Ш) 7 days a week, 24 hours a day 


' Infrared data port (IrDA-compliant) 
* Optianal Desk Station V: PCI Card support, 


Designed for 


Plug and Play, hot docking and more 


* Pre-installed software: Windows’ 95 or MS-DOS" 


with Windows’ for Workgroups, Run Time Video 
for Windows’, Fn-esse" software and Indeo" video 


entium’ 


ROCESSOR 


Windows 95 


*700CT comes standard with 16MB expandable to 48MB, 700CS comes standard with ВМВ expandable to 40MB. All specifications and availability are subject to change. © 1995 Toshiba America Information Systems, Inc. 
Intel Inside and Pentium Processor Logos are trademarks of Intel Corporation, All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 


AND HERE 


WINDOWS 95. A host 
of new features comes to PC 
users — 32-bit speed, Plug and 

Play true preemptive multitasking, 
an easier user interface, hot docking 
and more. Tecra 700 has been designed 
from the start to take full advantage of 
every one of them. 


y HERE 


INFRARED PORT. Send and receive data 
without wires, Béam documents conveniently through 
the air to infrared-equipped printers, and transfer files 
to any other 1YDA-compliant PC. 


Ў AND HERE 


STEREO SOUND. Pump up your presentations. 
The Tecra 700 is Sound Blaster" Pro compatible and plays 
МАУ and MIDI sound files. A builtin microphone, stereo 
speakers and integrated headphone/speaker and microphone 


jacks complete your mobile audio system. 


AND HERE 


OPTIONAL DESK STATION V. 
Who needs a desktop computer? The new Desk 
В ЕЛНЫ Starion V gives you PCI card support, stereo 

т speakers, hot docking, Plug and Play connectivity 
a SCSHI port and instant connection to your 
monitor, keyboard, printers and more. 


1.2 BILLION BYTE (=1.13GB) REMOVABLE HARD 
DISK DRIVE. Here's some massive storage capacity. Even with all your 
applications loaded, you'll still have lots of room for graphics, video and large 
database files. Plus, it’s easily removable for safe-keeping or upgrading later. 


TE м Introducing a portable so advanced, we gave it an entirely new name: Tecra” From the modular design to 
E CRA the uncompromising power of the Pentium’ processor and PCI, Tecra is Toshiba engineering at its best. And 
with the optional Desk Station V, Tecra offers far more expandability and high-performance options than ordinary desktops. Ready 
for the next revolution? Call 1-800-457-7777 for more information or a dealer near you. 


In Touch with Tomorrow 
TOSHIBA 


Toshiba. The World's Best Selling Portable Computers. 
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SmarTerm for Windows 
offers a true MDI interface 
and automation tools to 
reduce support costs. 


SmarTerm's TCP/IP stack 
offers drag-and-drop FTP 
and an FTP file viewer for 
easy file transfers. 


TCP Addition™ for SmarTerm 
provides a sophisticated 
PPP/SLIP dialer for efficient 
remole access. 
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SmarTerm® is a fine art form. High-end host 
connectivity and TCP/IP make SmarTerm the corporate 
standard of choice for DOS, Windows, Windows NT, 
and Windows 95. Whether you need VT, TN3270, Data @ # —€Á— 

General, SCO Console, ANSI BBS, TCP/IP, LAT, PPP, or SLIP- Bf is your very own masterpiece. 


Persoft has painted an entire series of SmarTerm emulations, added a completely Windows-based TCP/IP 
stack (a Windows Sockets DLL), and given you the power to create your own work of art with its automation 
tools. If you want the Art of Smart, then you want the Art of SmarTerm. 


Call us today at 1-800-TCP-3130 
to qualify for a 90-day evaluation. 


РегѕоВ, Inc., 465 Science Dr., Р.О. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. Pi SO ] 

Phone (608]273-6000, Fax (608}273-8227, Sales: 1-800-EMULATE or salesGpersoft.com, 

World Wide Web: www.persoft.com 

Persoft inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, Oxfordshire, RG9 6JF, United Kingdom CONNECTIVITY SOLUTION o 
Phone +44 (0]1491 638090, Fax +44 (0}1491 638010 DOS • Windows * Ethernet * Token Ring 


Copyright 1995 Persoft, Inc. All Rights Reserved. SmorTerm and Persoft are registered trademarks and TCP Addition is a trademork of Persoft, Inc. All other trodemorks are property af their respective owners. 
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Wired on the Web 


ANDREW SINGLETON 


ou’re busily browsing the 
World Wide Web, clicking 
on links, avoiding commit- 


ment. Suddenly, the page comes to life. 
Animated figures tumble from the mar- 
gins. Graphs slink sideways through 
time. A beveled data-entry panel ap- 
pears, complete with running totals. 

This is HotJava, Sun Microsystems’ 
Web browser. It can download its own 
programs, called applets, and run them 
embedded on a Web page. In many 
ways, HotJava represents the holy grail 
of computer science—a universal, 
global OS. 

HotJava retains the key advantage 
of a traditional Web browser—univer- 
sality. But while standard Hypertext 
Markup Language (HTML) browsers 
sacrifice features so they can display 
information on many kinds of comput- 
ers, HotJava enables you to extend an 
HTML browser. Any client, regardless 
of its CPU or OS, can access the same 
applications as long as it’s using a Java- 
enabled browser (see the figure “Тһе 
Universal Interface” on page 80). 

This means client/server developers 
that use HotJava as a front end might 
never need to install any customized 
client software. And if a developer uses 
the Java programming language, an ap- 
plication might never need to be ported 
to another system. 


Not Just Another Browser 

While Java and Hot Java have great po- 
tential for revolutionizing the Web, they 
actually predate the Web frenzy. James Gosling, a Sun engineer 
and creator of the NeWS windowing system, started work on 
Java in 1991. 

Originally called Oak, Java was designed for programming 
consumer electronics, where it would be used to create a hetero- 
geneous network of home appliances. This environment defined 
Java’s characteristics as a small, reliable, real-time interpreter 
that was, above all, portable and able to leap across the wire. 
Searching for a useful application, the Sun team made a foray into 
the set-top-box market. Then in mid-1994, according to Gosling, 
“we realized we could build a really cool browser.” 


It's not just for breakfast 
anymore; with HotJava, 
you'll get a jolt every 
time you use your World 
Wide Web browser 
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The HotJava browser runs applets 
written in the Java language. Java is an 
interpreted language that's based on С++ 
but is designed for dynamic loading. 
HTML pages that are designed for Hot- 
Java have special tags of the form «app 
=3Dappname height=3Dxx width= 
3Dyy>. When HotJava sees the app= tag, 
it goes back to the Web server that the 
HTML page originally came from and asks for the file app- 
name.class. HotJava then creates a window on the Web page 
with the dimensions xx, yy and runs the applet in the window. 

While Java has a syntax similar to that of С++, it's designed to 
work around C-++’s more problematic features, especially linking, 
object instantiation, and memory management. For example, in- 
stead of including class definitions and then linking the code, 
Java programmers just import the code and definitions dynami- 
cally in a single statement. Additionally, instead of using Delete 
and then chasing memory leaks, Java programmers can just con- 
tinue and let a garbage collector clean up memory. ии 
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The complete Java kit, which is avail- 
able (in most cases for free) from the Sun 
server at http://java.sun.com, includes a 
HotJava browser, a Java compiler (called 
javac), documentation, and libraries. The 
javac compiler turns Java source code 
(java files) into class files containing byte- 
code, a low-level pseudo-machine lan- 
guage. А virtual machine on the target 
platform then interprets the bytecode. 

А$ an interpreted language, Java sacri- 
fices speed— programs interpreted on the 
Java virtual machine run about 10 to 15 
times slower than compiled programs do. 
Sun is aware of this problem and plans 
to address it in a future release, which 
might be available by the time you read 
this article. Java interpreters use just-in- 
time compilation to load the bytecode and 
then translate it to local machine code. 
Thus equipped, Java should be fast enough 
for any application, including real-time 
graphics. 

To deploy a Java applet (see the figure 
“How Java Works" below), you just put 
the class files on any Web server. Regular 
HTTP servers work fine for serving Hot- 
Java applications, since HotJava uses a 
standard HTTP GET command to retrieve 
its code. 

Though easy to get and deploy, Java re- 
quires a higher skill level for content de- 
velopers than HTML. Java is a real pro- 
gramming language that requires a real 
programmer. Programmers have to learn 
their way around the standard Java library, 
which contains objects and methods for 
opening sockets, implementing the HTTP 
protocol, creating threads, writing to the 
display, and building a user interface with- 
in an applet. 


Tackling Security 
Аз a user, you are probably nervous about 
surfing into a uniform resource locator 


How Java Works 


Write source Java 

code (e.g., hello.java) 

and compile code 

creating a "class" file 

(e.g., hello.class), which 
contains the bytecode 
format for the Java 

virtual machine interpreter. 


Puts "class" 
file on Web 
server in "class" 


ola Md ie aea S 


Hello Java 


subdirectory that 
holds HTML files. 


A Sample Applet 


When this sample applet is run using а Java-enabled browser, it randomly cycles the colors 


of the text associated with it. 


// Call with «APP text-"astring" delay-anumber» 
// this applet paints «astring» in a random color every «anumber» milliseconds 


import browser.Applet; 
import awt.Graphics; 
import awt.Color; 
import java.lang.Math; 


class DifferentColor extends Applet implements Runnable { 
// a “Runnable” class has а run method (an "interface") to set up a "Thread" 


Thread painter - null; 
String text - null; 
int delay - 2000; 


public void iuret) ( 
text=getAttribute (“text”); 


// text to paint 
// repaint delay in milliseconds 


// retrieve from the caller 


delay - Integer.parseInt(getAttribute("delay")); 


resize(60, 25); 


} 


public void paint(Graphics 9) { 


// change this to fit the text 


// Repaint the text in a different random color each time 


g.SetColor (new Color((int) 
(dnt) 
(int) 
g.drawString(text, 10, 25); 


public void start() ( 
if (painterssnull); 


{ 


painter=new Thread(this); 


painter.start(); 


} 


public void run() { 
while (painter!-null) 


(255*Math.random()), 
(255*Math.random()), 
(255*Math.random()))); 


// start a thread to run this applet 


{ // repaint every delay milliseconds 
painter.sleep (delay); 


repaint (); 


(URL) and splashing down into an un- 
known program. You don’t want the pro- 
gram to write viruses onto your disk, read 
your mail, or broadcast nasty messages to 
users on your LAN. Because of the po- 
tential for vandalism or errors, the creators 


Ө 


Create applet 
tag in HTML 
document. 


Q 


When a Java-enabled 
browser reads the 
document over the 
internet and sees the 


of HotJava included a number of special 
security measures. 

For example, a load-time check ensures 
reliable execution. Java is a strongly typed, 
stacked language. Because of this archi- 
tecture, a parser can read the bytecode as it 


The browser creates a 
new window and a new 
thread and then runs 
the code. 


<app> tag, it generates 
an HTTP get for 
"class/Hello.class" and 
retrieves the compiled 
bytecode. 


н 


Er < 


Developers follow a number of steps to make animated and interactive Web pages available over the Internet. 
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loads and ensure that all operations act on 
objects of the correct type and that all op- 
erations parse correctly. 

Also, at run time, applets don’t get ac- 
cess to the printer, and they can access 
only a single directory on your disk. They 
allocate memory from a special Java heap, 
and the parser checks memory access for 
validity. 

In addition, domain-address checks 
constrain network access. A setting in the 
HotJava browser enables you to prevent 
a Java applet from communicating with 
any domain except the one from which it 
originated. 

Is clever technology enough to prevent 
vandalism or security leaks from attrac- 
tive Trojan horse applets? Only time will 
tell. However, Java applets are safer than 
ordinary Internet freeware, and Java’s at- 
tention to security sets it apart from other 
types of downloadable code. 


Competition Looms 

Java faces its first real competition in the 
on-demand software category from Mi- 
crosoft’s Blackbird, a system for authoring 
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Anyone interested in checking out the capabilities 
of Java can download a HotJava browser from 
Sun's home page (http://java.sun.com). 


and distributing on-line content, due to ap- 
pear in early 1996. Sun and Microsoft have 
already started sparring about which en- 
vironment is better. 

Like Java, Blackbird dynamically loads 
code from a network, in the form of OLE 
Controls (OCXes) inserted into a docu- 
ment. After that, however, the two products 
cease to be similar. Java is a programming 
tool. It's small, portable, and secure. A 
Java system is likely to be easy to main- 
tain, because its local installation is mini- 
mal and it loads most of its code on de- 
mand over the network. 
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By contrast, Mi- 
crosoft's Blackbird 
is a complete au- 
thoring and pub- 
lishing environ- 
ment. It harnesses 
all the features of 
Windows 95 and 
OLE 2.0. Blackbird 
documents are pages 
that have embed- 
ded OCXes. A cli- 
ent downloads a 
document through 
a requester called 
the caching object 
store. 

Every object on 
the page receives 
its own global uni- 
versal ID (GUID), 
which enables a 
sophisticated cach- 
ing and notification 
scheme—one that could spawn, for ex- 
ample, a variety of accounting mechanisms 
for subscription and controlled-access busi- 
ness models. A Blackbird client can also 
manipulate local OLE servers, such as Mi- 
crosoft Excel. At the server end, Microsoft 
promises drag-and-drop layout tools for 
constructing content from Office source 
materials, as well as one-button publishing 
of the resulting compound documents. 

АП of Blackbird's wonders come at a 
cost: There's no security in the Blackbird 
client. А developer can send you an ap- 
plication that scans your disk for sensitive 
information (as the original Microsoft Net- 
work client was rumored to do) or that 
even vandalizes your machine. As the say- 
ing goes, let the buyer beware. 

Blackbird was still unavailable at this 
writing, but it will clearly deliver a lot 
more than current Web servers and brows- 
ers do. Microsoft has promised a Black- 
bird client for the Macintosh; however, 
portability for embedded 
controls is unlikely. Devel- 
opers' willingness to invest 
in Blackbird applications 
will depend on how sensi- 
tive they are to security and 
whether they believe Win- 
dows is the only OS they will ever need. 


The Future of Java 

In spite of Microsoft's efforts with Black- 
bird, Sun is committed to establishing Java 
as a standard, according to chief technol- 
ogy officer Eric Schmidt. Sun is building 
HotJava browsers for Mac OS 7.5+, So- 
laris, Windows 95, and Windows NT. At 
this writing, Spry and Netscape had an- 
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The Universal Interface 


Web servers 
with Java 
applications 


- The Internet — 


Java-enabled browser 


EN! Clients 
| running any 
|| OSonany 

| platform 


Unix 


A Java-enabled browser acts as a universal interface that gives users 
uniform access to applications written in the Java programming language, 
regardless of the CPU or OS of the client. 


nounced their intention to include Java in 
a next-generation browser. 

The Sun Java team has released the 
source code for porting to Unix systems 
other than Solaris. The documentation 
warns that this is a nontrivial port because 
of the use of graphics and thread primi- 
tives. However, porting projects for Linux 
and other platforms have sprung up in the 
energetic Internet freeware community. 
Most important, Sun has offered attrac- 
tive licensing agreements to other com- 
mercial Web browser developers that want 
to bundle a Java interpreter. 

Sometime in the near future when we 
jack in to the Internet, when software is 
delivered on demand, distributed systems 
are stripped down into single servers, and 
our desktop computers are multimedia lap- 
tops with a single implementation of the 
universal client software, we will be able 
to see the technology of 1995 for what it 
is: huge, unstable OSes, dusty stacks of 
. CDs, constant upgrades 
. and maintenance installa- 
. tions, phone calls for help 
. or for overnight delivery, 
. server closets located on 
every floor, complex and 
tenuous replication and 
distribution of data, and incompatible ap- 
plications. It’s messy, it’s expensive, and, 
thanks in part to Java, it’s soon to be ob- 
solete. B 


Andrew Singleton is president of Money.Com 
(Cambridge, MA), a provider of financial 
information services on the Internet. You can 
reach him on the Internet at andy (9 smokey 
.money.com or on BIX c/o "editors." 
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| t was a long and stormy flight. A voice rang out, “Fasten 
your seat belts, return your tray tables to their upright and 
locked positions, and please refrain from grepping until 
we're safely on the ground.” Unix has invaded the cockpit. 

You're probably thinking, off-the-shelf software is fine for 
word processing, but only custom code has the right stuff for 
life-critical applications such as aerospace. Right? Not anymore. 
Granted, the Boeing 777's autopilot isn't built on a Microsoft 
Word for Windows macro, but Boeing did break with tradition by 
incorporating commercial code in the maintenance display sys- 
tem on its new 777. The result: Engineers say they cut costs, re- 
duced development time, and still met the FAA’s requirements for 
quality-assurance testing and reliability. 

The Unix-based Maintenance Access Terminal (MAT) dis- 
plays the health of the plane. According to its designers, MAT is 
one of the first systems using off-the-shelf software that the FAA 
has allowed on an aircraft. MAT could be a first step toward 
eventually using standard software in more-critical parts of the 
plane. The 777’s overall maintenance system, including MAT, 
could further save money by reducing the time planes stay on 
the ground while mechanics diagnose and fix problems. 

The challenge for Boeing was to find a ready-made OS that 
could handle its need for real-time response and reliability yet still 
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be small enough to fit within the memory constraints of an aircraft. 
Furthermore, the system had to be compatible with third-party ap- 
plications and add-ons. 

Boeing subcontracted Rockwell International-Collins Avion- 
ics (Cedar Rapids, ТА) to write custom software and integrate it 
with Venix EDS, a commercial version of Unix from Ventur- 
Com. Rockwell also specified MAT hardware and aircraft-based 
LAN components, which had to meet the special requirements of 
an aircraft environment. 


Keep It Up 
The 7777s maintenance equipment tracks dozens of systems on the 
aircraft, including the engines, engine-control systems, and land- 
ing gear. The data-collection devices and the system that runs 
them are not part of MAT. MAT provides only the hardware and 
system software for a maintenance application and user inter- 
face (UI). MAT displays maintenance data on a flat-panel LCD 
connected to a 486-based PC. The display sits in the cockpit be- 
hind the first officer, so the pilots and ground crew can see it as 
they board. Ground crews can also receive MAT data by 
connecting PCs to ports outside the plane. p 

Designers say the maintenance system re- 2 
duces paperwork and centralizes diagnostic 
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information that was previously scattered across the plane on 
various systems. In the past, flight crews and pilots examined 
these disparate systems, each with a display reflecting its state of 
readiness. The crews then noted the information on long check- 
lists. 

The maintenance application now downloads the readiness 
information from the on-board LAN, and MAT presents it to the 
crew on a central display. Users can print the information or 
copy it to floppy disks for downloading to a maintenance database. 
(On older aircraft, someone has to manually key in information 
from the paper checklists to update that database.) The mainte- 
nance application saves time by telling the crew what work needs 
to be done and which procedures are optional, rather than re- 
quiring a crew chief to examine several reports of data and figure 
out what parts need to be replaced. 

The maintenance application may also increase the quality 
and type of diagnostic information available to the crew. On the 
777, sensors inside the engine and other systems measure fluc- 
tuations in temperature and other states. 

The sensors take temperature readings every few seconds. By 

assembling the information in the database and analyzing it, the 

maintenance application can catch slight variations that 
might indicate that the fuel nozzle is blowing too 
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much fuel into the combustion chamber, for example. The noz- 
zle might not be broken, and the temperatures may not exceed ac- 
ceptable levels, but the crew could decide to replace the nozzle or 
inspect the combustion chamber to prevent the possibility of a fire. 


Making Your Connections 

A Fiber Distributed Data Interface (FDDI) network connects the 
aircraft’s maintenance systems with MAT (see the figure “Air- 
borne LAN”). The architecture could have used Ethernet rather 
than FDDI in the final implementation. However, the original 
system design called for large packets that would have required 
the bandwidth of FDDI, according to Rockwell technical direc- 
tor Tom Mepham. The company later jettisoned that plan be- 
cause it was too expensive and it would have been harder to re- 
ceive FAA certification. But systems designers stuck with FDDI 
to learn how to adapt the fiber-optic wiring to an aircraft envi- 
ronment for future designs. 

Rockwell designed the optical data link to operate in the ex- 
treme temperature fluctuations of the aircraft —from —40°C to 
70°C. Rockwell also built the LAN cards and device drivers. 
The Open Systems Interconnection (OSI) protocol stack came 
from the French company Alcatel. 

Rockwell adapted commodity hardware to work under the un- 
usual conditions of an aircraft. It selected chips partly for their 
ability to weather temperature changes, while boards had to with- 
stand electromagnetic interference (EMI), the gravity load, the vi- 
brations of takeoff and landing, and temperature changes, among 
other considerations. At the same time, all the components had to 
be as small and lightweight as possible. 

“We spent a lot of engineering time optimizing the mechani- 
cal design," Mepham says. To protect the system's hard drive 
from vibrations, the company put it on shock mounting and iso- 
lated it from other parts of the system. А housing with closed 
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joints surrounds the system’s boards to 
make sure they don’t emit radio waves 
that might interfere with plane communi- 
cations. Rockwell connects some of the 
peripherals using a modified SCSI con- 
troller built from an NCR controller chip 
that met requirements for low power con- 
sumption. 

To reduce power consumption, bulk, 
and weight, Rockwell built the MAT dis- 
play with an LCD screen rather than a 
CRT. The display offers a 25 percent sav- 
ings in power over a CRT screen, and it 
weighs 30 percent less. The box is only 8 
inches deep, compared to the 14-inch depth 
of the CRT. The LCD automatically 
brightens or dims in response to cabin 
light, but Rockwell had to work hard to 
get the LCD screen to function reliably. 
The screen’s fluorescent backlight was 
particularly troublesome, accounting for 
70 percent of the display’s predicted fail- 
ure. Rockwell optimized the gas film pres- 
sures and mixtures inside the lamp to min- 
imize the chances of it breaking. 

Rockwell built special subsystems to 
ensure that MAT functions correctly. The 
hardware subsystem uses an Intel 80186, 
and it monitors each hardware subassem- 
bly and peripheral, including the PC's 486. 
Engineers also had to modify much of the 
network management code so it could 
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__ 486 processor nugget 


Main processor - 


switch off and disconnect from the net- 
work any monitoring systems that weren't 
working, to avoid giving the crew inaccu- 
rate information. If any systems malfunc- 
tion, MAT will shut itself down. Designers 


believe it's better to give flight crews no in- 


formation from MAT rather than incor- 
rect information. 


Unix: Top Gun 

Designers chose Unix for its reliability 
and settled on Venix because it is modular, 
has real-time extensions, and supports data- 
base management applications that run on 
The Santa Cruz Operation’s UnixWare 
(see the figure “Unix Sandwich”). Venix 
also runs on MAT’s 25-MHz 486, which 
was the fastest Intel chip that was avail- 
able at the time the project began five years 
ago. Rockwell wrote about 30 percent of 
the system software itself using C and 
small amounts of assembly language, 
much of it for drivers for the hardware 
components, 

The rest of the software consists pri- 
marily of standard Venix modules, which 
Boeing could pick and choose as needed. 
The MAT system software lacks typical 
Unix features such as the v 1 editor, whose 
presence might be a security risk because 
unauthorized users might be able to dis- 
able the system. MAT software runs in 
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only 16 MB of memory, a requirement on 
the space- and power-constrained aircraft. 
For the GUI, Boeing chose X Window 
System and Motif libraries from AGE 
Software, which run on a Texas Instru- 
ments 34020 graphics processor. 

Boeing needed to control MAT so it 
wouldn't interfere with the flight-critical 
systems attached to the LAN. The system 
had to be able to wait for a few millisec- 
onds while the LAN sent critical traffic 
that took priority over the maintenance 
system. Originally, Unix was unbounded 
and had no mechanism for preempting the 
kernel. Recent versions allow responses 
in the 20-ms range, but developers can't 
precisely control the response rate. Venix's 
real-time extensions allow a predictable 
response within tens of milliseconds, 
which was enough to meet Boeing's re- 
quirements. 


Preflight Checks 

Even though the maintenance system was 
not certified as flight-essential, it needed to 
be more reliable than typical desktop soft- 
ware. In addition, Boeing and Rockwell 
wanted to analyze this system's reliability 
to see if it would one day be possible to 
use commercial software in flight-essential 
systems. As a result, the testing process 
became a crucial and lengthy part of the 
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software-development effort. 

The FAA requires a review of every 
line of code in the systems it certifies. On 
flight-critical systems, developers must 
write each line so it can be tested to prove 
it does what it's designed to do. The test- 
ing required for MAT wasn't this strin- 
gent. In some cases, Rockwell was able 
to use standard Unix tests. 

But to improve the reliability and testa- 
bility of the code, Rockwell wrote custom 
code so the software could be tested line- 
by-line like any flight-system software. 
The company also developed rigorous test 
software for Venix. "To be certified as a 
[flight-essential] system, you must do an 
additional level of testing, where you en- 
sure that the test suite covers 100 percent 
of the statements in the code," says Steve 
Fuemmeler, Rockwell software manager. 
“Industry-standard tests for commercial 
software did not hit this mark." 

Rockwell had assumed that off-the-shelf 
tests would execute about 80 percent of 
the code statements. They planned to write 
the remaining tests themselves. 

In fact, existing tests executed only 27 
percent of the code, and Rockwell, Ven- 
turCom, and AGE Software spent far more 
tme writing their own tests than they had 
anticipated. “Оп Venix, we wrote addi- 
tional supplemental tests that got us much 
closer, that did more structural testing and 
coverage of the software," Fuemmeler 
Says. 

In addition to the fact that tests with 100 
percent code coverage aren't available for 
Unix, the amount of code in systems such 
as X and Motif make thorough testing im- 
practical—another surprise to the avionics 
industry, says Bob Geers, 777 electronic 
data management system program man- 
ager for Rockwell. For instance, Motif has 
about 300,000 lines of code, and 100,000 
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Steve Fuemmeler (left) and Bob 
Geers helped guide Rockwell's 
MAT software development. 


test procedures covered 
less than half the code 
and took days to execute 
on a 66-MHz 486. 

The testing showed 
whether the software 
worked as it was de- 
signed to, weeded out 
any failures, and gauged 
how well code ran dur- 
ing power surges and in 
high-temperature condi- 
tions. Stress testing 
showed memory leaks 
ИШНЕН that Rockwell was able 
to fix early. on. The company doesn't claim 
to have found every bug or problem, but 
Rockwell says it is confident the software 
runs reliably. 

Rockwell's software designers have sev- 
eral recommendations for developers who 
want to make their code more reliable. 
First, at least a few people on the design 
team should have a good understanding 
of both software architecture and hard- 
ware and how the two interact. Second, 
spend the bulk of your time up front un- 
derstanding your requirements and de- 
signing the software to meet them. A good 
peer review of software design is better 
than finding problems after you've written 
the system. Third, if you find problems in 
actual operation that your testing didn't 
catch, go back and see why the tests didn't 
catch them. If you keep track of this pro- 
cess, it will improve your chances of catch- 
ing these problems in the future, Rock- 
well believes. 

For example, Rockwell might find prob- 
lems in the software caused by power fluc- 
tuations on the aircraft that ОА didn't iden- 
tify because it didn't test for such real- 
world conditions in the first place, Fuem- 
meler says. Rockwell , 
wrote custom software 
that would allow MAT to 
handle power failures of a | 
few tenths of a second, | 
which are common on air- | 
craft when they switch 
from auxiliary power to engine power at 
takeoff and landing. The hardware flags 
the software during power interruptions 
so the software can initialize the appro- 
priate module. 

Usually, data loss isn't a problem be- 
cause RAM will hold up for short periods 
without power. Rockwell then tested the 
software's ability to function during power 
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loss with test equipment that injects a pow- 
er interrupt of the required duration. An- 
other Rockwell test exercised all the sys- 
tem calls and X library calls that the 
current set of applications on the aircraft 
will use. The test suite ran for 10 days to 
check for adverse effects on performance 
or loss of available memory. In the real 
world, aircraft systems often run for this 
long. "They'll roll the aircraft up to the 
gate, keep it on, and then fly again,” Fuem- 
meler says. 


Bringing It In 

Despite the amount of test software Rock- 
well wrote, using off-the-shelf software 
halved the amount of time spent in devel- 
opment since so much of the code was al- 
ready written. Now that it has written tests 
to make up for Unix test shortfalls, Rock- 
well hopes to one day use Unix in more- 
critical systems. 

However, the company believes it’s dif- 
ficult to use the X or Motif layers in any 
system that has to be thoroughly tested. 
“The size of X Window and Motif, the 
lack of a disciplined development process 
with the X Consortium, and the approach 
they took to develop X Window and Mo- 
tif do not lend themselves to essential lev- 
els of certification,” Geers says. If it were 
not for those layers, MAT might have qual- 
ified for flight-essential status, he adds. 

Even with the long test cycles, Geers 
estimates the company still saved 10 per- 
cent or 20 percent of the time it would 
have spent in testing a proprietary-code 
system—but it’s a bit of an apples-to-or- 
anges comparison, because the tests were 
not as comprehensive as would have been 
required in a flight-critical system. MAT 
also has far more features and functions 
than would a maintenance system created 
with proprietary code, he says. 

Other areas where Rockwell might be 
able to use off-the-shelf software in the 
future include workstations that are used by 
flight attendants and en- 
tertainment systems that 
| are located in seat backs 
|| and arms. “Because we 
blazed a trail on the de- 
velopment process with 
commercial, off-the-shelf 
software, the development savings was 
marginal, but in terms of the future, it 
could represent significant cost savings,” 
Geers believes. B 
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COMPONENTS 


Prefabricated application building blocks are coming. The only question is when. 


[| he days when one programmer could bang out a com- 
mercial-grade application are over. The size and com- 
plexity of most applications are just too great for one 
mind. Enter components—prefabricated parts of ap- 
plications that a developer can string together to create a sum 
greater than its parts. 

Today, componentware is neonatal, residing largely in the in- 
cubators of organizations such as Component Integration Labs, 
Microsoft, and the Object Management Group (ОМС), with their 
OpenDoc, OLE, and CORBA standards. In this series of articles, 
we tell you how you can deal with and develop applications us- 
ing these developing standards. 

But are they the future? David A. Fisher thinks not. As a pro- 
gram manager for the National Institute of Standards & Tech- 
nology (Gaithersburg, MD), he helps administer $150 million 
in government funding to find new and better ways to create 
component-based software. So far, NIST has chosen to fund 16 
projects. “Ме picked the radical ideas floating around,” he says. 

These ideas come from organizations at polar extremes. On one 
side are the almost-mythical research institutions, such as AT&T 
Bell Labs and Xerox's Palo Alto Research Center (PARC). On the 
other side are obscure start-ups, with names like Aesthetic So- 
lutions, Semantic Designs, and even Tom Sawyer Software. 

At the heart of NIST's program is the goal to make components 
and the skeleton applications that they plug into easier to build. 
The benefits to corporate developers would be shorter develop- 
ment time, more-reliable code, and more efficient use of devel- 
opment resources. The program also seeks ways to create a viable 
component market that spawns an industry of commercial com- 
ponent developers who can expect sales volumes large enough to 
recoup their programming costs. 

How might we fulfill these goals? Check back in five or sev- 
en years. That's when Fisher expects the research NIST is fund- 
ing today to start to see daylight as commercial products. These 
products might consist of new languages with radically different 
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ways of expressing program requirements. “In the past, we've had 
some success by focusing on interface standards, but that's not a 
long-term solution," Fisher says. “Interface standards have life ex- 
pectancies shorter than the standards-setting process." 

New automation tools would generate both the needed com- 
ponent and the mechanism for gluing it together with other com- 
ponents. If languages and tools address the details of building 
component-based applications, software developers can focus 
solely on an application's features, performance, and reliability. 
“We want developers to concern themselves with content over 
form," Fisher says. 

But that desire isn't new. It’s what spawned CASE, object- 
oriented programming, and today's more down-to-earth version 
of componentware. What's more, developers don't often complain 
that there aren't enough creative ideas for making software de- 
velopment easier; missing are here-and-now technologies that 
can help developers build programs today. 

It's to that strength that OLE and CORBA (and soon, perhaps, 
OpenDoc) play. That's what we will explore in the following 
pages. M —Alan Joch, Senior Editor 
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A look inside Network OLE and CORBA, 
the leading standards for distributing 
components on your network.... 9D 


Integration, Not Perspiration 


Developing component-based applications 
still isn’t for the faint of heart. Here’s 
some һер.................................. 83 
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Each year, the illegal use of software 
consumes nearly 5096 of your potential 
revenues. With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 


Software Obtained Illegally, by region, 1993 vs. 1994 
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INTEGRATION, NOT PERSPIRATION 


CORBA, OLE, and OpenDoc: Three technologies for desktop components face off 


DAVID S. LINTHICUM 


hoose one from column A, one from 
column B, and one from column C. 
Presto: You have an application. 

Why shouldn't it be that easy? After all, 
you can build an entire personal computer 
by selecting off-the-shelf components. 
Why can’t you build a software program 
the same way? 

You can, if you understand how to use 
today’s three main component technolo- 
gies: CORBA, OLE, and OpenDoc. De- 
velopers who work exclusively in Win- 
dows have it easiest: Microsoft has been 
chumming the waters for more than two 
years with Visual Basic custom controls 
(VBXes) and OLE controls (OCXes). 

But all is not perfect with Microsoft's 
Object Linking and Embedding technol- 

“еек MEC ГО E ogy. Its learning curve can be daunting, 
у х А Ооа а БЧА st жа and even when you've mastered it, you 
e3} А | y З у. hit disappointing limitations like its lack of 
inheritance. (Inheritance is one of the cor- 
nerstones of object-oriented (OO) devel- 
opment.) Ask developers about the alter- 
natives, and they'll describe OpenDoc as if 
it were an objet d'art on a pedestal. Un- 
fortunately for most production shops, 
OpenDoc will remain as impractical as a 
museum piece until the technology finally 
ships and is embraced by third-party com- 
ponent vendors. 

The ground is even shakier for devel- 
opers who code for Macintosh, OS/2, or 
Unix. They have nothing like OLE for get- 
it-done-now jobs. And their best-hope 
component environments, from OpenDoc 
to CORBA descendants like SunSoft’s 
NEO (Networked Objects), are infants. 
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Controlling OLE 

Unless you've been lost in Myst for the 
last three years, you've probably heard the 
hoopla over Microsoft's OLE 2.0. In short, 
it provides the event-handling, file-man- 
aging, and information-sharing mecha- 
nisms that serve as the plumbing of appli- 
cation components like OLE Controls. 
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Moreover, OLE is an integral part of Win- 
dows 95 and other Microsoft operating 
systems. 

But OLE has a big drawback: Despite its 
name, it does not support OO develop- 
ment. OLE-based components don't offer 
inheritance—the capability to move data 
and functions from existing objects into 
new objects for use inside an application. 
You can alter OLE components using ag- 
gregation, but you cannot extend the ca- 
pabilities of an OLE component through 
standard OO programming operations. 

(In contrast, CORBA-based platforms, 
like OpenDoc, do support the OO model 
religiously. Developers can extend the ca- 
pabilities of OpenDoc components, or oth- 
er CORBA-based object request brokers 
(ORBs), through the same OO develop- 
ment practices found in C++, Smalltalk, 
and many special client/server tools.) 

OLE Controls are a mix of an OLE au- 
tomation server, which allows one OLE 
Control to expose its class modules to oth- 
er OLE Controls, and an OLE in-process 
server, which is a server OLE implements 
as a DLL. OLE Controls support embed- 
ding; OLE automation; event notification; 
and the capability to connect objects, 
which establishes two-way communica- 


tions between an object and an applica- 
tion. This link lets an object notify an ap- 
plication when there's a change in its data 
or when а user has fired an event, such as 
executing a mouse click. In addition, OLE 
Controls register themselves in the Win- 
dows registry (through the DIIRegis- 
terServer function), provide a licensing 
feature, and offer property editing. These 
new features ease some development 
chores for those who build OLE Controls. 
How do OLE Controls work within an 
application? As the fig- 
ure below show, they 
transform user-generat- 
ed events (such as 
mouse clicks) into mes- 
sages that communicate 
with the application (the 
container in OLE par- 
lance). OLE Controls 
use these events to trig- 
ger event handlers that 
carry out the bidding of 
the OLE Control. 
There are two major 
steps in the process of 
creating an OLE Con- 
trol. First, you must de- 
sign the control, which 


.. Container 


How an OLE Control Works with an Application 


2 The m sad e tells the 
application (known in 
OLE parlance as a container) 
what action it should 
perform. 


User-generated events, 

such as a mouse click, 
send off a message to the 
OLE application. 
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Containers and OLE 


means creating, writing, and compiling 
the code that draws the control and sets 
up all the methods and data encapsulated 
inside it. The code eventually becomes a 
DLL with an .OCX or .DLL extension. 
Second, you need to design the interface 
that will allow Microsoft's Visual Basic, 
Borland's Delphi, or other appropriate de- 
velopment environment to use the OLE 
Control. OLE Controls are DLLs and are 
not linked to a single application. 

The communication between applica- 


OLE Control Messaging Interface 


iInterface Interface 


OLE Control 


[ve 


An OLE Control interface consists of a pointer to a function table that 
sits between the container (an application) and the OLE Control. 


ы controls communicate 


through a messaging 


225 interface. Every OLE control 
has a built-in receptor, called 
a sink, to receive instructions 


from an application. 


Sometimes a user 

generates an event 
within an OLE Control. To 
communicate this event to 
the container, the control 
tells the container to 
dynamically set up a sink to 
receive the communication. 
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eral nonlinear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; Ж adde | |: RES аят 


stepwise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; cluster analysis; multidimensional scaling, canonical correla- 
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tion; item analysis/reliability; survival analysis; a large selection of time series EX В pO e———— core movos 

modeling/forecasting techniques; structural equation modeling with Afonte mn E 

Carlo simulations; and much more ж On-line Electronic Manual with compre- EC " 

hensive introductions to each procedure and examples & Hypertext-based Stats D E "o 
Advisor expert system ™ Workbooks with multiple 42£00pen documents (e.g., E. үрел) а ДЫ] ‘i 


graphs, reports) Extensive data management facilities (fast spreadsheet of 
unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto- 
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard sup- 
port, DDE links, hot links to graphs, relational merge, data verification/clean- 
ing) ж Powerful STATISTICA BASIC language (professional development envi- t 
ronment) with matrix operations, full graphics support, and interface to exter- 
nal programs (DLLs) a Batch command language and editable macros, flexible 
“turn-key” and automation options, custom-designed procedures can be added 
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to floating Aufo Task toolbars в All output displayed in Scrollsheets" (dynamic, b 222—3 
customizable, presentation-quality tables with instant 2D, 3D, and multiple CT 

graphs) or word processor-style report editor (of unlimited capacity) that "s 

combines text and graphs m Extremely large analysis designs (e.g., correlation АРЕ 

matrices up to 32,000x32,000, unlimited ANOVA designs) ™ Megafile Manager AA] Ense ce азва 

with up to 32,000 variables (8 Mb) per record ® Unlimited size of files; extend- P. = : 


ей ("quadruple") precision; unmatched speed & Exchanges data and graphs 
with other applications via DDE, OLE, or an extensive selection of file 3 ШИШЕ БЫШЫШ ae tem n 
import/export facilities (incl. ODBC access to virtually all data bases and main- dr UU NK ме mue Жи en Sen: 
frame files) = Hundreds of types of graphs, incl. categorized multiple 2D and - 
3D graphs, ternary 2D/3D graphs, matrix plots, icons, and unique multivariate | 
(e.g., 4D) graphs т Facilities to custom-design new graph types and add them ; кер 

permanently to menus ог toolbars € On-screen graph customization with E zB SA AVERAGE RAINFALL (by REGION and COUNTRY) —— 
advanced drawing tools (e.g., scrolling and editing of complex objects in 32x oS و‎ Ыр: а 
real zoom mode), compound (nested) OLE documents, Mtu/fiple-Grapb 
AutoLayout Wizard, templates, special effects, icons, page layout control for 
slides and printouts; unmatched speed of graph redraw ™ Interactive rotation, 
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perspective and cross-sections of 3D displays ¥ Large selection of tools for Um : 
graphical exploration of data: extensive brushing tools with animation, fitting, IST 6: ПИ BN | 
smoothing, overlaying, spectral planes, projections, layered compressions, Db e 5 rein edit m =r шл 


marked subsets m Price $995. - оне чув : 
Quick STATISTICA (for Windows) = A subset of STATISTICA; com- . 
prehensive selection of basic statistics and the full analytic and presentation- be vis 
quality graphics capabilities of STATISTICA ™ Price $495. i 


STATISTICA/QC - Industrial statistics add-on package (requires STATIS- EEN end ' 

TICA or Quick STATISTICA for Windows) ™ The largest selection of industrial RR ale A аНЫ 

statistics іп a single package; quality control charts (compatible with real-time ЖШ — — 2 He 

data acquisition systems), process capability analysis, R&R, sampling plans, | [| : exrenmentat севан е NIB ا‎ ER е | еа 

and an extremely comprehensive selection of experimenta! design (DOE) П ا افا ڪڪ‎ E JF 
methods ш Flexible tools to customize and automate all analyses and reports ҮЕ Eum sm | md 

(incl. “turn-key” system options, and tools to add custom procedures) ™ Price m IE Ff SU TID >= le MEME E 
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STATISTICA/Mac (for Macintosh) Price $695 (Quick - $395). 3 = E 5 | —, ч Pog | а = Е сс | ERE). $ 


Domestic sh/h $12 per product; 30-day money back guarantee. 
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Unparalleted selection of tools to : 
produce publication-ready graphs, PS, 
charts, diagrams, and drawings. a 
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н! изү EDITOR (OF UNLIMITED CAPACITY) 
CAN COMBINE TEXT AND GRAPHS 


2325 E. 13th St. * Tulsa, OK 74104 * (918) 583-4149 
Fax: (918) 583-4376 


e онн) 
Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/ 4200347, fax: Ed: 
040/4911310; StatSoft UK (London), ph: 01462/482822, fax: 01462/482855; StatSoft Pacific 
(Melboume, Australia), ph: (03) 663 6580, fax: (03) 663 6117; StatSoft France ph: (1) 45 66 
97 00, fax: (1) 45 66 06 51; Available from other Authorized Representatives worldwide: "e 
Sweden: AkademiData Scientific ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: ГЕ |”. P : A 
24-334678, fax: 24-3433867; Belgium: Texma NewTech ph: 010 61 16 28, fax 010 61 69 57; "e Le: x I کے‎ 
South Africa: Osiris ph: 12-663-4500, fax 12-663-6114; Japan (Macintosh): Three’s Company, | TIE a кайы аңы ы hy a ee 

Inc., ph: 03-3770-7600, fax 03-3770-7784; Japan (Windows): Design Technologies, Inc., ph: 
03-3667-1110, fax: 03-3668-3110; Italy: Prompt SRL ph: 49-893-3227, fax: 49-893-2897, 
Poland: Companion Oprogramowanie ph: 12-369680, fax: 12-360791; Taiwan: Intelligent 
Integration Corp. ph: 2-759-1791, fax: 2-759-1790. StatSoft, the StatSoft logo, STATISTICA, 
and Scrollsheet are trademarks of StatSoft, inc. 
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How TO WALK THE STANDARDS TIGHTROPE 


s the OLE and OpenDoc standards 
AL uw. to evolve, developers must 
make sure works in progress aren't 
harmed by any abrupt changes in direc- 
tion. Developers can take one of four ap- 
proaches to these shifting sands: Go OLE, 
go OpenDoc, go both, or wait and see. 

OLE 2.0 is a great fit if you develop 
only for Windows 95 and Windows 
NT since it's part of those oper- 
ating systems. If you go OLE, 


£z: 
n 


OpenDoc common ancestry to CORBA. 
OpenDoc even supports OLE, so you 
can embed OLE 2.0 objects directly into 
its OpenDoc components. Also, OpenDoc 
is a better bridge to networked applica- 

tions, thanks to its kinship with CORBA 
2.0, whose creators have already worked 
out how to distribute object throughout 

Y enterprises. On the other side, Mi- 
ho.  crosoft has still not released 

à the final version of Network 


you base your application-devel- M VEN 3 OLE (see “Components Every- 


opment efforts on an obtainable j 
technology. This here-and-now 


= 


advantage led approximately 375 
software vendors (so far) to publicly de- 
clare their allegiance to OLE. But OLE 
comes with a price: Applications are diffi- 
cuit to build because OLE 2.0 has an 
overly complex interface. Thus, develop- 
ers need to absorb a lot of low-level detail 
before they get OLE to sing and dance. 
With OpenDoc, you can build CORBA- 
based objects that have the capability to 
operate within a desktop environment. 
OpenDoc provides an easier approach to 
development апа is better for cross-plat- 
form applications, so it's a solid fit for 
Unix, Macintosh, and 05/2 environments. 
0S/2, in fact, is built using the System 
Object Model (SOM), which gives it and 


tions and OLE Controls is through a mes- 
saging interface. The host application tells 
the control what to do through this inter- 
face, and the control carries out the oper- 
ation. Every OLE object has a receptor, 
known as a sink, to receive an applica- 
tion's instructions. [n some cases, howev- 
er, a user may generate an event within an 
OLE Control, and the control needs to 
communicate this to the application. OLE 
Controls set up these two-way communi- 
cation links dynamically. The control first 
tells the application what language it can 
speak. The application then sets up the 
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4 Where,” page 99). 

Ji But delays plague OpenDoc 

| also, and the success of OLE 2.0 
and Microsoft's considerable influence 
give many potential OpenDoc supporters 
second thoughts. Development tools us- 
ing OpenDoc have also been slow to ap- 
pear, so only a handful of products, such 
as AppWare, will support OpenDoc when 
it finally becomes a reality sometime later 
this year. Novell didn't help the situation 
at last year's Unix Expo; the company ap- 
peared to be hedging on its OpenDoc sup- 
port and seemed to be flirting with OLE. 
News like this places OLE alternatives in 
a holding pattern. 

OpenDoc has a better approach to 

component-based development and bet- 
ter platform support, but it could still 


proper sink to accept this language, and 
the two sides make a connection. 

To ease development, OLE provides 
standard events (called stock events) for 
each OLE Control. These are the base 
events that developers build on to create 
their OLE controls. The OLE Control par- 


lose the big game to OLE. 

Other component technologies include 
lona's Orbix, Digital's ObjectBroker, 
IBM's SOM, Expersoft's XShell, SunSoft's 
NEO, and HP's ORB Plus. Although these 
six technologies provide CORBA compati- 
bility, most are based on CORBA 1.2 and 
therefore can't play well with each other. 
Things are changing, however. The OMG's 
new CORBA 2.0 specification finally pro- 
vides enough detail to allow developers to 
create object request brokers (ORBs) that 
work together. 

Some development shops take the po- 
litically correct approach: They support 
OpenDoc, CORBA, and OLE. But it's ex- 
pensive to keep developers up to date on 
tools and training for all the different 
technologies. Some other organizations 
have chosen the cheaper path of waiting 
to see which way the industry goes before 
committing resources. However, watching 
and waiting could be the most dangerous 
option of all, since component technology 
moves so quickly. Those who choose to 
stand still now could find that it's almost 
impossible to catch up later. You can't 
blame developers for getting frustrated 
with the entire situation as they watch 
the factions of component development 
fight it out. 


use in the OLE Control. Methods and 
properties together make up the basic 
mechanism that allows the appearance and 
values in the control to change as appli- 
cation processing takes place. 

But OLE Controls are difficult for many 
developers to understand and even more 


ent class, Microsoft Foundation Classes’ difficult to build. For instance, OLE re- 


COleControl, manages stock events by de- 
fault. To make an OLE Control interac- 
tive, developers must add interface meth- 
ods and properties. Methods provide the 


quires that a developer invoke 126 func- 
tions just to get at 13 interfaces. However, 
Microsoft's firm support for the standard 
has led to such handy tools as the App- 


OLE Control with basic behaviors; prop- Wizard, a dynamic template generator for 


erties generally include color and fonts for 


use with Visual C++ that lets you develop 


PROS 


* Available today for commercial develop- 
ment projects 

* Widespread third-party component 
support 


* Extensive and growing development-tool 
support 


e An integral part of Windows 95 and 
Windows NT 


e Microsoft aggressively promotes the 
technology 


CONS 

е Steep learning curve for developers 
° Uses a complicated interface 

* Doesn't support inheritance 


PROS 


• Supports inheritance and other object- 
oriented principles 

* Easy-to-use interface 

* Requires fewer API calls than OLE 

• Supports irregularly shaped objects, 
overlapping parts 

e Components can be active in the 


background 


* Designed for cross-platform 
applications 


CONS 
* Formal version hasn't shipped yet 
° Nascent third-party component market 


° Few development tools currently sup- 
port the technology 


OLE Controls and other OLE parts without 


having to code from the ground up. 


Support for OLE Controls is growing. 
Development packages such as Borland’s 
Delphi, Microsoft’s FoxPro and Access, 
and Visual Basic all support OLE Con- 
trols, as do most Windows-based 
client/server development products. 


OLE Control Roots 

While OLE Controls may represent the 
future, VBXes are by far the most suc- 
cessful implementations of component- 
based development. VBX-based applica- 
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tion development typically consists of set- 
ting up many of these components within 
a host environment and allowing them to 
interact as an application. Developers usu- 
ally just place VB Xes inside interface win- 
dows, then tell the appropriate component 
properties within the tool what will happen 
when the program invokes the VBX. You 
can often add these VBX components to an 
application without having to write a sin- 
gle line of code. It’s plug-and-play pro- 
gramming. Most Windows development 
tools, such as Visual Basic, PowerSoft’s 
PowerBuilder, Borland’s Delphi, and most 
C++ compilers can use VBXes. 

VBXes are everywhere. You can pur- 
chase them by the score at prices ranging 
from free to $3000. They'll do everything 
from faxing within an application to pro- 
viding visual buttons to managing com- 
plex financial information. On-line ser- 
vices, BBSes, and Web servers offer many 
freeware or shareware VBXes. 

But all has not been well in the VBX 
world. VBXes aren't based on any partic- 
ular standard, and many developers con- 
sider them kludges that are closely linked 
with Visual Basic. And precisely 
because the list of third-party ven- 
dors is so varied, "buyer beware" is 
the mantra for users of VBX com- 
ponents. Generally speaking, VBX 
vendors test the products only with 
a few select development tools, 


The Sum of OpenDoc’s Parts 


for inheritance. OpenDoc has a better in- 
terface than OLE partly because develop- 
ers can do more with fewer API calls. 
OpenDoc also supports irregularly shaped 
objects, overlapping parts, and the capa- 
bility to have a variety of parts active at 
the same time. (However, "active all-the- 
time” OpenDoc components can cause 
performance problems since they all re- 
quire CPU cycles.) 

OpenDoc programs consist of docu- 
ments, parts, container applications, part 
editors, part services, and a part viewer. 
You build applications by grouping Open- 
Doc parts inside a document (see the sam- 
ple below). Parts typically have part editors 
or part services, which enable users to view 
or manipulate parts, depending on the ap- 
plication. 

The container is a stand-alone applica- 
tion that a developer has modified to sup- 
port embedded OpenDoc part editors and 
services. Part editors display and modify 
the contents of a part, as well as provide a 
user interface for making these modifica- 
tions. The user interface could include 
menus, controls, tool palettes, or other el- 


The Components Plane adlaudabilis syrtes 
deciperet Pompeii, etiam —adfubilis 
quadrupei cornimperet rures, et verecundus 


agricolae celeriter conubium ал 


not with all potential development cathedras, Adfnbilis zothecas miscere 


environments. Some PowerBuilder 
developers say many VBXes 
aren't compatible with that plat- 
form's client/server development 


environment. Even Visual Basic | ранц 


zothecas. Apparuus Бех 


developers find that bugs in VBX- 
es keep them from playing well 
with other VBXes. 

These problems will soon be- 
come moot. Microsoft is aban- 
doning VBX in favor of OLE Con- 
trol to promote the OLE agenda. 
For those of you who build VBX- 
es, Microsoft provides a VBX-to- 
OLE Control migration toolkit as 
part of Visual C++ 2.0, the pre- 
mier development environment for 
VBX and OLE Control. 


Using OpenDoc 

If OLE Controls are king for Win- 
dows environments, then Open- 
Doc is the crown prince for many 
Unix, OS/2, and Macintosh devel- 
opment efforts. OpenDoc has a lot 
on OLE, including its full support 
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өйдө circumgredict Medusa. 
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The building blocks of an OpenDoc document are parts— 
components that hold text and graphics, as well as viewers 
and editors that let you manipulate the information. The 
photo in this sample document is ready for editing. 
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ements for interacting with the contents. 
For example, an OpenDoc part could be 
a bar graph that will go into an annual re- 
port. By invoking a part editor, a user can 
display and alter the information. 

Part services provide the background 
features of an OpenDoc part and the user 
interface for manipulating the contents of 
that part. For example, a database-access 
part would build in the database-access 
functionality as a part service. Part viewers 


allow users to see and print the contents 
of a part. À viewer is useful if a develop- 
er would like the user to be able to exam- 
ine but not change the information in an 
OpenDoc part. 


Something Completely Different 

Developers will find OpenDoc a radical 
departure from traditional GUI applica- 
tion development 
because it gives 


them a component discipline that other ar- 
chitectures, including OLE, have yet to 
match. OpenDoc is a set of shared class 
libraries with a platform-independent in- 
terface defined by an interface definition 
language (IDL). It uses object skeletons 
based on CORBA-compliant System Ob- 
ject Model (SOM) base classes. It's easy to 
add new parts at any time because the 


FROM THE TRENCHES 


OPENDoc AND OLE 


COMPANY 
Prodigy Services Co. 


DEVELOPER 
Michae! Twisdale, 
senior architect 


DEVELOPMENT ENVIRONMENT 
C++, Java, and Telescript. 
Some Delphi; investigating 
Smalltalk. 


THE PROBLEM 

Expand the on-line service's 
distributed-processing capa- 
bilities. Find ways to distrib- 
ute applications without di- 
vulging source-code secrets. 


BACKGROUND 

Prodigy is building experi- 
mental OpenDoc and OLE 
container applications that 
Speak directly to the on-line 
service. One example is an 
application that gives users 
a live stock-market feed with 
Continuous pricing updates. 
Any traditional business ap- 
plication such as Microsoft 
Word can act as a container 
and automatically receive 
stock prices. 

OpenDoc works for this 
application because it sup- 
ports in-place activation. 
Stock prices can continue to 
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feed into the application 
even when it’s not in the ac- 
tive window. OLE doesn’t 
support this: When you click 
off the application, the feed 
Stops, “This is a big differ- 
ence, from our point of 
view,” Twisdale says. “The 
coolest applications in the 
future will be those that are 
alive,” | 

“In addition,” he adds, 
"distributed processing is 
simpler with OpenDoc 
thanks to the System Object 


Model (SOM) and the Distrib- 


uted System Object Model 
(DSOM). You just plug in 
DSOM libraries. OLE is still a 
single-desktop strategy. With 
SOM, we have automatic 
propagation. This guaran- 


tees that protocols are con- 


sistent. Without this, consis- 
tency rests with the 
programmers." 

OpenDoc's inheritance is 
important to Twisdale: "This 


“Jets us distribute source 


code without giving away any 
of our trade secrets." 


STATUS 


¿CI Labs’ slow commitment to 


a 32-bit version of OpenDoc 
concerned Twisdale. Without 
that support, he would have 


to use OLE for NT or Win 95, 
even if he believed OpenDoc 
to be superior. 

There's also concern 
about OpenDoc's backers. 
"When Novell creates as 
much uncertainty as it did at 
Unix Expo, it's easier for Mi- 
crosoft to sell OLE," Twis- 
dale says. "Is Novell commit- 
ted to OpenDoc? Will Apple 
be around to support it? Will 
IBM stand behind SOM? Mi- 
crosoft is launching a huge 
effort to push OLE, but | 
don't see that happening 
from Novell and IBM with 
OpenDoc." 

“If we've just developed а 
whole suite of applications, 
we're sunk if OpenDoc sup- 
port wavers. So we develop 
in both OpenDoc and OLE. 
But with OLE, we do so 
screaming. OLE imposes a 


“Is Novell committed to 
OpenDoc? Will Apple be 
around to support it? Will IBM 
stand behind SOM? Microsoft 
is launching a huge effort to 
push OLE, but | don’t see that 
happening from Novell and 
ІВМ with OpenDoc.” 


—Michael Twisdale, Prodigy 


lot more work on developers. 


OLE doesn't hide things the 
way more object-oriented en- 
vironments do. With OLE you 
have to remember how what 
you create will affect this op- 
erating system or that oper- 
ating system. Microsoft 
wanted to get to market, so 
the level of abstraction in 
OLE is not that hot." 

—Alan Joch 
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QUARTERDECK 


INTRO 


AND STIL 


FOR WIND 


The world's best-selling memory 


AMAZING NEW 


management program is now 


TECHNOLOGY 


bigger than ever. 

Quarterdeck's QEMM 8 breaks through barriers 
to squeeze every last byte of memory out of your 
computer. With a program that's generations ahead in 
technology, safety and ease of use. And comprehensive 
enough to let you run all the applications you need, 
from 32-bit Windows 95 all the way back to DOS. 

QEMM 8 uses three key technologies: 

QEMM’s memory multiplying technology is a 
proprietary method that compresses physical memory. 
This, combined with a unique technique to speed up 
virtual memory gives 
you maximum available 
Windows memory. So you 


don't need to fork out 


hundreds of dollars for 
Just point and click to optimize 
your PC. 


expensive RAM chips. 
QEMM’s resource manager frees up Windows 3.1 

User and GDI resources. So you can open more 

programs simultaneously without those dreaded 


‘Out Of Memory’ messages. 


MORE MEMORY, MORE MEMORY, 


OWS 95, WINDOWS 3.1 AND DOS. 


©. (uanterdoch Mande il fen Windom _ 


QEMM’s system 
memory management 
squeezes up to 634K genre iita 
out of the 640K, with 


patented Stealth 
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Serial Perts 


technology that maps 


Manifest gives you a 'view under the 
bood' of your PC. 


system ROM into 
other areas of memory. This doesn't just make your 
programs and games under the DOS prompt scream right 
Off your screen, it gets Windows the memory it needs. 
No other memory program does so much. 
Or does it so well. All this power comes to you in 
a package that's incredibly easy to set up, optimizes your 
PC automatically and lets power users fine-tune the settings. 
QEMM 8 also comes with Manifest”, so you can see 
what's happening with your memory and other system 
components like PCMCIA adapters. 
Not that you'll ever have anything to worry about. 
Over 10 years of experience in memory management 
makes QEMM 8 one of the most dependable programs. 


You couldn't do more for your computer than visit 


your local dealer today. For more information, go to 


www.quarterdeck.com or call 1-800-683-6696. 


©1995 Quarterdeck Corporation. 13180 Mindanao Way, Marina del Rey, CA 90292, Quarterdeck, СЕММ and Manifest are registered trademarks, the Quarterdeck "0° symbol is a trademark o! Quarterdeck Corporation. Ail other products mentioned are trademarks or tradenames ct thair respective holders. 
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FROM THE TRENCHES 


OPENDoc AND OLE 


COMPANY 
MCI Telecommunications 


DEVELOPER 

Tony Dunbar, staff architect 
in the Open Platform 
Development Group 


DEVELOPMENT ENVIRONMENT 
C and C++ for 05/2, Win- 
dows NT, and Windows 3.11 


THE PROBLEM 

“Compound documents are 
great stuff, but I’ve got to 
turn around 45 developers 
and 7000 network adminis- 
trators to a new way of think- 
ing,” says Dunbar. "| have in- 
dependent development 
groups, and it's hard for 
them to collaborate, so inter- 
operability issues don't get 
addressed until after we 
send the [forms processing] 
software to the field." 


BACKGROUND 
Historically, MCI's Open Plat- 


form Development Group 
wrote only monolithic appli- 
cations. Document-based ap- 
plications would help the 
company adapt to changes, 
especially in the old-style 
forms-processing program 
that lets end users create a 
form to collect data and send 
it to the server. Today, as in- 
formation needs change, 
users create a new form. 
"That's an easy way to devel- 
Op, but it's a bad applica- 
tion," Dunbar says. "So now 
we're looking at OpenDoc to 
address this." 


STATUS 

OpenDoc could help reduce 
interoperability problems that 
arise from having indepen- 
dent development staffs. 
"OpenDoc brings to the table 
objects that interoperate 
without needing direct collab- 
oration between developers," 
Dunbar says. "OLE is a col- 
laborative API: It requires 


that two devel- 
opers work to- | 
gether to 
agree on spec- 
ifications.” 

OLE's ad- 
vantage? "It's 
already out 
there." 

To change 
users familiar only with 
monolithic applications, Dun- 
bar is rolling out a new inter- 
face with a document shell 
that introduces end users to 
the document-centric ap- 
proach. Within the developer 
staff, Dunbar will capitalize 
on their experience. 

"| have a couple of experts 
on staff who can focus on 
the domain-specific aspects 
of OpenDoc,” he says. "This 
lets the application program- 
mers become either just 
OpenDoc parts builders or 
parts users." Gradually, he 
will introduce the program- 
mers to new ideas like in- 


“OpenDoc brings to the table 


objects that interoperate 
without needing direct 
collaboration between 
developers." 

—Tony Dunbar, MCI 


place editing with OpenDoc's 
parts handler. 

"The developers are 
ready," he says. "We're ex- 
perimenting with the alpha 
version now. l'm banking on 
OpenDoc being released in 
beta within the next six 
months." 

—Alan Joch 


SOM objects dynamically bind. 

The IDL and SOM base of OpenDoc 
allow part editors built with various com- 
pilers and programming languages to talk 
with each other using a common commu- 
nications mechanism. SOM includes a 
component-packaging mechanism. When 
building OpenDoc objects, developers can 
use this mechanism to package part edi- 
tors using binary class libraries for ship- 
ment as DLLs; you can send a part to 
someone and be sure the recipient will 
have the appropriate viewer to see the part. 
SOM is the OO heart of OpenDoc, and 
it’s where OpenDoc gets its inheritance 
capabilities. Inheritance lets developers 
subclass OpenDoc parts and either use or 
override methods and data delivered us- 
ing the DLL binaries. This feature brings 
the concept of extendable parts to Open- 
Doc, which is one of the real selling points 
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of this technology. 

On paper, OpenDoc offers a number of 
technical advantages. But is creating parts 
any easier than coding controls in the OLE 
environment? Actually, the process of pro- 
gramming an OpenDoc part is straight- 
forward. You create the interface in an 
IDL source file, run the SOM precompil- 
er on your IDL code, add the body of the 
implementation code, compile the whole 
thing into a DLL for Windows or the 
equivalent in other environments, and 
you're ready to roll. Building OpenDoc 
parts requires fewer steps than building 
similar components as OLE Controls. 

When creating an OpenDoc part, you 
must first subclass ODPart, which is an 
abstract class that brings with it 60 meth- 
ods to define the behavior of a part. You 
customize behavior of a part by overriding 
any of the default methods that came with 


the part. You can create a workable Open- 
Doc part by implementing as few as six 
methods. Thus, creating OpenDoc parts is 
a snap for most developers in almost any 
programming environment and platform. 
The only real trick is to track which meth- 
ods OpenDoc calls while your part is 
working in a production environment. 
With OpenDoc, you can also create 
links between objects, or a permanent ref- 
erence from one part to another. When 
data changes in one OpenDoc object, it 
automatically changes in the other. For 
example, developers could use one Open- 
Doc component to track information in 
the stock market in real time, and send in- 
formation to update a graphical depiction 
of the data in another OpenDoc object. 
The component-based nature of Open- 
Doc allows developers to create or migrate 
components on one platform and use them 
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Solve problems fast; 
look good. 


Solve problems fast and increase 
yields; look really good. 


Turn Іп an impressive 
performance every time, 
with Cornerstone™ data 
analysis software. 


Cornerstone™ helps you meet even the 
most ambitious yield goals. Because 
Cornerstone makes it easy to interpret 
large amounts of data, you can visualize, 
analyze, and solve problems quickly. 

Cornerstone is a powerful exploratory 
data analysis tool that helps you isolate 
opportunities for increased yields. 
Easy-to-use, yet sophisticated Statistical 
Process Control capabilities let you monitor 
and improve your manufacturing process- 
es. Cornerstone even allows you to easily 
create impressive charts and graphs, 
so you can share your good results with 
colleagues. 

Cornerstone is based on many years’ 
experience with manufacturing customers. 
We embed that domain knowledge into 
our software. To learn more about how 
Cornerstone can help you achieve 
impressive results, call: 


800-331-2266, ext. 301. 
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Look really good. 


Ask for a free Information 
Kit. You'll receive more 
information on 
Cornerstone software, 
and a copy of Data | 
Analysis: New Tools for =" 
Expanding Needs. This booklet, by the 
Patricia Seybold Group, is yours free, 
so phone, fax, or Email today. 
Call: 800-331-2266, ext. 301 
Fax: 508-429-8395 
Emall: Cornerstoneebbn.com 
Visit our Web site: 

http://www. bbndomain.com/mfg/ 


DOMAIN 


Software smart. Process perfect. 


© 1995, BBN Domain Corporation (formerly BBN Software Products Corporation). 
Circle 616 on Inquiry Card. 
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OpenDoc Building Blocks 
 OpenDoc compound _ 
document services 


OpenDoc automation 
services 


| OpenDoc component `` Architecture _ 

| services PEKS Mpe ызаа 
OpenDoc storage SEE DX 

services 


OpenDoc object management services 


SOM (System Object Mode) — 


The OpenDoc architecture consists of an amalgam of services for creating, storing, 
and distributing documents. The SOM provides the foundation for CORBA 
compliancy and for distributing OpenDoc documents across interconnected WANs. 


on other platforms that support the stan- 
dard. OpenDoc, as with other CORBA off- 
spring, supports OLE 2.0 by encapsulating 
OLE components inside OpenDoc com- 


OpenDoc interoperability 
services 
. Open Scripting — 


TM 


x at “Ai 


ponents. Apple 
and the other pro- 
ponents of Open- 
Doc are realistic. 
They are well 
aware that the 
technology has a 
tough battle to win 
the desktop, so 
OpenDoc’s OLE 
support allows de- 
velopers to mix 
and match both 
OpenDoc апа 
OLE components 
in the same development environments. 


OLE interoperability 


Taligent 
interoperability 


Other 
interoperability 


Mac Development 
Thanks to Apple’s strong support, 


OpenDoc is the obvious choice of com- 
ponent technology for the Macintosh. Ap- 
ple is a member of Component Integra- 
tion Laboratories, the consortium that is 
creating and promoting OpenDoc. And 
Apple now uses OpenDoc to deliver a 
component-based architecture for System 
7. (Microsoft is also porting OLE 2.0 to 
System 7.) 

In many ways, System 7 and OpenDoc 
are functionally equivalent to Windows 
95 and OLE. However, Macintosh devel- 
opers have only a few select OpenDoc 
tools to use, many of which are still evolv- 
ing. Oracle Power Objects uses BASIC 
and will support OpenDoc component de- 
velopment on the Mac. (Power Objects 


FROM THE TRENCHES 


VBXES 


COMPANY 
Ademco, a Pittway Inc. 
subsidiary 


DEVELOPER 
Scott Bernstein, database 
applications engineer 


DEVELOPMENT ENVIRONMENT 
Visual Basic 3.0 


THE PROBLEM 

Build a high-volume imaging 
system that doesn't rely on 
the performance vagaries 
and expense of proprietary 
turnkey imaging systems. 


BACKGROUND 

Over the course of a year, 
the company built its own 
imaging system using Visual 
Basic and Diamond Head 
Software's imageBasic, a 
suite of VBXes, OLE Con- 
trols, and imaging engines. 
The VBXes they used includ- 
ed Metafile’s ViewTool, 
which displays black-and- 
white images. They also 
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used VideoSoft’s VS Elastic, 
a control that changes the 
size of all child controls in 
forms whenever you resize a 
window. 


STATUS 

The imaging system uses 
standard Adaptec 1542C 
SCSI adapters, which means 
Ademco can choose almost 
any scanner for the best 
price and performance. 

The new system now con- 
tains 150,000 scanned im- 
ages, which represents 
about three-quarters of the 
images the company amass- 
es in a typical year. Ademco 
is also importing a half-mil- 
lion images that reside on 
the previous system. 

"The population of con- 
trols is so vast, it's not diffi- 
cult to find a VBX that does 
what you want to do," Bern- 
Stein says. "There's no ques- 
tion VBXes make things 
more productive because you 
don't have to reinvent code 


that someone 
has already 
written." 

But VBXes 
are not with- 
out problems. 
Bugs that ex- 
ist in compo- 
nent-based 
applications 
often surface 
only as general protection 
faults (GPFs), and tracking 
down the problems at such a 
high level can be difficult, 
Bernstein says. 

Ademco is switching its 
PC development over to Visu- 
al Basic Enterprise and 
hopes that GPFs will be less 
prevalent in the world of OLE 
Controls. Also, Bernstein 
hopes to avoid the memory 
leaks that occur with VBXes 
because some tools don't 
deallocate memory when 
they're done. 

Does Bernstein lose sleep 
over whether OLE or alterna- 
tives like OpenDoc will pre- 


"The population of controls is 
so vast, it's not difficult to find 
a VBX that does what you want 
to do. There’s no question 
VBXes make things more 
productive because you don’t 
have to reinvent code that 
someone has already written.” 
— Scott Bernstein, Ademco 


vail? “Just ask: Which tech- 
nology does Microsoft sup- 
port? Companies that fight 
Microsoft tend to get 
bought.” 

—Alan Joch 
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The fastest motherboard 
on the planet 


300 MHz, 600 Mflops 
It's a Screamer” 


The Microway family of “Screamer” motherboards utilizes the fastest 
processor to hit the workstation market in the last ten years! The 
DEC Alpha 21164 not only blows away all other CPUs, but has the 
VLSI support needed to build memory systems that take full advan- 
tage of its numeric speed. Microway Alpha based products set a new 
standard in price/performance for workstations. The 266/300 MHz | 
Alpha is a clear winner in both the numerics and integer processing 
arenas. With its ability to issue four pipelined instructions per cycle, 
the 21164 hits peak speeds of 1200 MOPS. Common numeric opera- 
tions, such as dot products, peak at mind-boggling, on-chip through- 
puts of 600 megaflops! This results in Linpack ratings that go from 100 ' 
to 400+ mflops (as vector lengths increase) and scalar rates of 80 
to 150 mflops. 


Memory, Cache, PCI... 

The biggest challenge to running numeric intensive code on 
CPU's clocked over 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPU's numeric 
units. The 211645 Harvard architecture starts with two , 
32 deep 64-bit register files, followed by two 8K pri- 4 
mary caches and an internal 96K cache. The 4 
21164's external 128-bit data bus gets fed by 2 «ы a ЫСЫ. P, i 
to 8 MB of Bcache built with 10ns SRAMS. # c m rm i A RM 
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The 256-bit wide interleaved memorysub- С AAA ае УСО 
system that backs up the Bcache can ДАШ туы NN xf Se AL. Ll. med 
hold up to 512 MB of DRAM. The | + aid i ы y: MAE "alvi j 
coup de grace is the Screamer's PCI 
bus interface, which can accommo- M 
date both 32- and 64-bit PCI add-in cards. Tis 


Screamer is the biggest numeric winner Microway has intro- 


duced since we made it possible to run an 8087 in the IBM-PC in 1982! 


A motherboard by itself does not a system make. 
Microway adds the operating systems and compilers you need 
to put the 21164 to work. These include NT, g DEC UNIX | 
and OpenVMS, which now run thousands 

of applications including AutoCad, Excel | 


Апа тоге... 
Microway also designs DSP 
cards based on the i860, personal 

SuperComputers that run up to 24 i860's, Al- 


and Word. The Screamer and Microway's | NOP Fortran - Alpha j | pha add-in cards and 32-bit globally optimized 
WEP ашагы чан eals РЁ m | RISC-scheduled compilers for the Alpha, 
are available to both OEMs and end users. l Micro Pentium and i860; running on DOS, OS/2, 


™ UNIX, Linux, NT, DEC UNIX and 

| OpenVMS. Whether you are an end user or an OEM, our 
! technical staff will gladly configure the correct solution. Since 
1982, Microway has earned a solid reputation for designing 

state-of-the-art products and following up with excellent tech- 


Microway ~= 
Technology You Can Count On 


Corporate Headquarters: Research Park, Вох 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 
info 9 microway.com • France 33 146229988 • Germany 49 6997650000 * India 91 806637770 ° Italy 39 24984655 
Italy 39 27490749 • Japan 81 6 459 3113 Ħ Poland 48 22 487 172 • United Kingdom 44 1815415466 


DEC, Alpha, OpenVMS and DEC UNIX TM Digital. 
NT, Excel and Word TM Microsoft. AutoCad TM Auto Desk. 
Screamer, NDP Fortran and Microway TM Microway. 


also supports VBXes and will probably 
someday support OLE Controls.) Novell's 
AppWare and the forthcoming MacApp 
also support OpenDoc. But there's a sig- 
nificant problem: Commercial OpenDoc 
components are basically nonexistent. For 
the near future, developers will have to de- 
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pend on OLE components. 

OpenDoc’s cross-platform capabilities 
bring a great advantage to software devel- 
opers. These capabilities offer much better 
interoperability with other environments 
(such as Unix and even Windows) than 
OLE does. IBM, for example, will 


sell OpenDoc for Windows 95 and Win- 
dows NT, as well as OpenDoc for OS/2 
and A/TX. Macintosh developers are look- 
ing to straddle the standards by using a 
mix of OpenDoc and OLE development 


environments. continued 


FROM THE TRENCHES 


CORBA AND NEO 


COMPANY 
AT&T Wireless Services 


DEVELOPER 
Hide Horiuchi, architecture 
planning manager 


DEVELOPMENT ENVIRONMENT 
Windows and NextStep 


PROBLEM 

First, connect heterogeneous 
client and server environ- 
ments so clients can access 
data anywhere in the organi- 
zation. Second, find ways to 
make sure each department 
or region interprets data us- 
ing the same business rules. 
Third, maintain data integrity 
in an environment where 
data may be replicated in dif- 
ferent areas. 


BACKGROUND 
The division committed to ob- 
jectoriented technology two- 
and-a-half years ago when it 
built its mission-critical cus- 
tomer-care system on OO 
concepts using NextStep. 
"Now, we're transferring that 
knowledge beyond 
NextStep," Horiuchi says. 
The Wireless Services divi- 
sion supports two client envi- 
ronments: Windows, with 
more than 3000 seats, and 
NextStep, which Horiuchi ex- 
pects will reach 4000 to 
5000 seats in the next cou- 


94 BYTE JANUARY 1996 


ple years. These clients con- 
nect to mainframe or Unix 
servers for operational and 
decision support data. “Our 
assumption is that the 
amount of data we have is 
good enough,” he says. “But 
data many times doesn't 
turn into information." 


STATUS 
The company is investigating 
CORBA and Sun's implemen- 
tation of it in NEO (Net- 
worked Objects) as middle- 
ware that can bridge the 
client and server environ- 
ments consistently. “It’s 
CORBA's concept of objects 
and the consistent transport 
between heterogeneous sys- 
tems that is of interest to 
us,” Horiuchi says. “CORBA 
has the interface definition 
language for communicating 
with multiple systems.” 
Horiuchi’s group chose to 
beta-test NEO because of 
the product's close ties to 
OpenStep. "Sun has realized 
the value of OpenStep and 
coupled that technology with- 
in the NEO family," Horiuchi 
says. “The bonus for us is 
the relationship between Sun 
and lona, which makes a 
CORBA component for plat- 
forms beyond just Sun's. 
This gives us some consis- 
tency when we have to go be- 
yond the network boundary." 


| ms 


Next's 
Portable Dis- 
tributed Ob- 
jects (PDO) 
does a "pretty 
good job" of Eu 
distributing ob- Р АШ 
jects within 
the NextStep 
environment. 
"But as we be- === 
соте more ex- ~ i 
perienced, we're finding that 
PDO and CORBA each have 
their own strengths and 
weaknesses. For perfor- 
mance, there are times when 
we use PDO, other times we 
use CORBA." 

"From a development per- 
spective, NEO is better than 
other CORBA implementa- 
tions," according to Horiuchi. 
“It has more tools to help 
you code faster, including 
the ability to graphically link 
two objects and give them an 
association. " 

"OLE has a steep learning 
curve and not enough tools. 
It's a difficult product to 
use," he says. "We have to 
pay close attention to Net- 
work OLE because of the 
number of Windows clients 
we have. OLE is not quite ob- 
jectoriented, but there's 
enough commonality there 
that we hope to overcome 
the differences." 

How does AT&T Wireless 


EDIDI 
v 


"As we become more 
experienced, we're finding that 
PDO and CORBA each have 
their own strengths and 
weaknesses. For performance, 
there are times when we use 
PDO, other times when we use 
CORBA.” 

-Hide Horiuchi, AT&T Wireless 


cope with evolving stan- 
dards? "If history holds true, 
there won't be one stan- 
dard,” says Horiuchi. “There 
will be different object mod- 
els to use for different pur- 
poses. l'm a strong propo- 
nent of standards. Standards 
are what really helps you pro- 
tect your investment. They 
may slow down the evolution 
of a technology, but they pro- 
vide a better guarantee of 
your investment than if one 
company tries to ram a spec- 
ification down your throat." 
—Alan Joch 
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In the 1994 Reliability 
Ratings Survey, the BEST 
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Unix: Up For Grabs 

In the Unix world, the component market 
is still anyone's game. SunSoft's Solaris, 
Hewlett-Packard's HP/UX, and Next's 
NextStep operate in the world of CORBA 
as well as environments defined by pro- 
prietary component-based solutions. 

SunSoft's Solaris clearly stands in the 
CORBA camp with the company's NEO 
specification. NEO, under development 
for three years, was scheduled to ship in 
volume early this year. NEO is not just a 
component-based development standard; 
it's Sun's vision of how it will deliver OS 
and application software in the future. 

The problem with NEO is it's just now 
becoming available. SunSoft provided ear- 
ly developer release (EDR) toolkits for 
NEO to a few select customers last year. 
The EDR provided a CORB A-based object 
request broker that supports C and С++. 
The NEO ORB routes object requests from 
objects that reside on Solaris-based work- 
stations to a network link. 

Another problem is NEO's shaky ad- 
herence to the OO model. The specifica- 
tion supports single instead of multiple in- 
heritance. SunSoft's first release of NEO 
will include support for CORBA 1.2-based 
services such as naming, event, life cycle, 
and persistence. After adopting the new 
CORBA 2.0-based services, SunSoft 
promises NEO will support transactions, 
concurrency control, externalization, li- 
censing, and querying. 

For developers, the most compelling 
reason to investigate NEO is the power of 
the environment. If you develop in an all- 
Solaris shop, NEO may be the only way to 
go when moving toward components in 
the short term. If NEO lives up to its 
promises and fully supports CORBA 2.0, 
it will be a solid contender in the distrib- 
uted object market. However, OpenDoc 
will still shine for component-based de- 
velopment on the Unix desktop, and de- 
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http://www.sun.com/sunsoft 


NEO Architecture 


Front End 


OpenStep 


Windows 


WEB Browser 


Back End 


NEO, a CORBA relative, is a development and network environment for object-based applications. A variety of 
clients, including workstations and Internet browsers, can access NEO objects. 


velopers should focus on the tools and 
technology that make use of OpenDoc. It 
will provide component compatibility 
within Solaris and within other environ- 
ments as well. 

Next is crashing ahead with its own pro- 
prietary component-based standard, 
Portable Distributed Objects (PDO). 
Through an alliance with Sun, Next sells 
the OpenStep environment for Sun work- 
stations. OpenStep is also available for 
Windows 95 and Windows NT systems, 
thus competing with OLE and OpenDoc. 
OpenStep supports PDO and NEO, and it 
could be the CORBA-compliant client of 
choice for both Unix and Microsoft OSes 
when the dust settles. There is even talk 
of a PDO-based distributed OLE standard. 

PDO, however, is proprietary, You use 
the Objective C environment to assemble 
PDO components into applications. PDO 
objects communicate over a network 
through standard Objective C messages. 
In many ways, the Objective C language 
delivers the ORB features of PDO, rather 
than an underlying standard such as COR- 
BA or Microsoft’s COM. This limitation 

makes NextStep no better 
than other proprietary de- 


_ Component Integration — Next . 
` Laboratories Redwood City, CA velopment environments. 
Sunnyvale, CA (415) 366-0900 However, PDO will pro- 
B | O ADASI fax: (415) 780-3714 vide connections with 
ТЕ cilabs@cil.org Object Management Group CORBA-compliant ORBs 
© m Framingham, MA and OLE 2.0. 
Micro (508) 820-4300 и 
p Redmond, WA fax: (508) 820-4303 To build applications 
"M (800) 426-9400 http://www.omg.org using PDO within the 
9 (206) 882-8080 NextStep environment, 
fax: (206) 936-7329 SunSoft 
JÎ http://www. Mountain View, CA اپ‎ | on = 
microsoft.com (800) 786-7638 ext5tep developer too 
(512).345-2412 suite. Although Next pro- 


vides an effective devel- 
opment environment, it's 


the only game in town. Therefore, devel- 
opers looking to hedge their bets with sev- 
eral development tools may want to steer 
clear of this environment. The tool suite 
includes a Project Builder, Interface 
Builder, Object editor, and Class browser. 
On top of the Developer tool suite, Next 
provides Enterprise Objects Framework, 
which offers links to standard relational 
database servers so that they appear as ob- 
jects within the Objective C environment. 


VHS or Beta? 

The issue of component-based develop- 
ment may be more political than techni- 
cal. OpenDoc, from a developer's per- 
spective, is far superior for component- 
based application building than OLE. 
However, OpenDoc is still in the “too new 
to tell" phase, while OLE is a reality. OLE 
is also associated with the applications 
juggernaut: Microsoft. There are a few in- 
novative vendors that support OpenDoc 
development, but most nonproprietary 
components and component-based pro- 
gramming tools you can purchase today 
are based on OLE and OLE Controls. 

In many respects, 1996 will be the year 
that determines how significant OpenDoc 
and other CORBA-based component en- 
vironments are in your development ef- 
forts. OpenDoc will succeed or get out of 
the way so Microsoft can take over the 
component-development market. Suc- 
cessful component-based development will 
come to pass only when we finally have a 
single standard. Today, there are just too 
many oars in the water. Ш 


David S. Linthicum is a technical manager 
with EDS in Falls Church, Virginia. You can 
reach him at 70742.3165 @compuserve.com. 
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OMPONENTS EVERYWHERE 


Microsoft's Network OLE and the OMG's CORBA are competing to distribute components on your network 


TOM R. HALFHILL AND SALVATORE SALAMONE 


es an object on a network and as- 
sume that applications will be able 
to use it. The idea is simple in the broadest 
sense, but the devil is in the details. So far, 
nobody has been able to come out with a 
standard way of dealing with distributed 
components that addresses enough of the 
problems and has enough support to take 
hold. Two standards stand a chance. 

OLE may be the 800-pound gorilla of 
desktop-component technologies, but it's 
more of a rhesus monkey in the jungle of 
distributed components. To gain bulk, the 
upcoming Network OLE will use remote 
procedure calls (RPCs) to let companies 
scatter components throughout the enter- 
prise and enable them to communicate. 

But there's already a gorilla in this ter- 
ritory: the Object Management Group's 
(OMG's) Common Object Request Bro- 
ker Architecture (CORBA) standard. It 
tackles the same problems, but its object- 
request-broker (ORB) architecture gives 
developers greater programming-language 
and OS freedoms than OLE. And with 
technical roots that extend back to 1990, 
CORBA is a specification that's further 
along the evolutionary path. 

So which one is for you? Like all other 
complex questions, the answer is a hedge: 
It depends. But to make your decision, you 
need to understand how Network OLE and 
CORBA work. 
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Network OLE 

Due in 1996—97 with the next version of 
Windows NT, Network OLE adds a third 
tier to your client/server network. It lets 
you encapsulate the critical code that con- 
tains your business rules into relatively 
lightweight components that you can dis- 
tribute across the network as you see fit. 
For security, performance, or upgrading 
ease, you may locate the components on 
client systems, enterprise servers, or special 
component servers. Thus, the third tier can 


be more conceptual than a physical entity. 
continued 
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BEALL Components Everywhere 


Stepping Stone to Network OLE 


Client system 


А three-tier architecture requires a 
mechanism that keeps track of distributed 
components and lets clients access them. 
Network OLE has just such a feature. 

Network OLE 15 an OS layer that insu- 
lates applications and components from 
the hairy details of network transports and 
component tracking. If it works as Mi- 
crosoft is promising, it will be transparent 
to users and translucent to network ad- 
ministrators. Users won't need to know 
whether the OLE objects they're using re- 
side on their local machines or on other 
networked systems. Administrators will 
decide where to install the objects, and 
Network OLE will maintain the invisible 
links even if the administrator moves or 
updates the objects (see "Extending the 
Reach of OLE,” November 1994 BYTE). 


Server system 


Client Serve 
application | applic: 
(OLE automation 
cantrallar) 


| OLE objet registry 


Remote 
automation 
OLE proxy 


Local OLE 
proxy 


Local OLE 
automation 
objects 


NT-RPC network link 


Visual Basic remote automation uses a remote OLE proxy that converts OLE calls into remote procedure 
calls (RPCs) and sends them to a remote system. An automation manager translates the RPCs back into 
normal OLE calls and forwards them to the appropriate OLE object through the local proxy. 


Priming the Pump 

Microsoft is doing two things to pave the 
way for Network OLE. First, it is urging 
software developers to support OLE 2.0 
in all new software. The more OLE 2.0 
features that programs support, the more 


А new remote automation mechanism in 
Visual Basic 4.0 (VB4) Enterprise Edition 
lets you build and deploy distributable 


benefits they'll automatically inherit un- 
der Network OLE. Second, Microsoft is 
offering a glimpse of what's to come. 


Make no mistake about it! The most 
fully-featured, automated data entry 
software is now the most accurate. 
TELEFORM 4 WITH Tri-CR. 

The technology behind our latest 
success story is Tri-CR. Our new powerful 
character recognition software provides 

with even greater accuracy.‏ 0 پو 
¥ 


READS MACHINE 


ғ ч 


READS HAND PRINT 
TEXT (ICR) 


READS OPTICAL 
MARK RECOGNITION 
ENTRIES (OMR) 


READS BARCODES 


PHONE: 619-931-4530 FAX: 619-931-4550 
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| TEN LE 


Whether your forms contain hand 
print or machine print text, you're 
assured the highest level of accuracy 
available. What's more, it's affordable 
too. Teleform 4 with our new cutting- 
edge technology is just $1495. Call 
800-659-8755 today to order or for 


more information. 


TELEFORM 4 PROCESSES 
REGISTRATION FORMS, 
SALES ORDERS, CLAIMS, 
TIME CARDS, SURVEYS 
AND MORE. 
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Circle 82 on Inquiry Сага. 


PLUG INTO PROXIMA 
Want a better way to connect clearly. And be = 


with your audience? Discover the тоге productive. Without the limi- 
power of Proxima. tations of slides and transparencies. FIND OUT MORE 
With a Proxima Desktop Just plug a Proxima Desktop about Proxima today. And keep 
Projector, you can make a bigger Projector into your PC or Mac, апа your audience wired. 
impact with your presentations. you'll be able to project images 
Communicate your ideas more — from your computer screen onto a Mp9 er Wired With Proxima” Kit! 
| large screen or wall. It's that simple. 9 Get the facts on the latest Proxima 


, : products. Call for your free "Get Wired 
Want to add audio and video With Proxima" Kif today! 


to your presentations? Make last- f 
minute changes on the fly? No ] 1-800-65 5 5 15 5 аир | 
problem. Proxima gives you the Le: 

flexibility and performance to take 


The -—— DP5100 and the best-selling Д . : 
DP2810 lead the way in brightness, image p multimedia presentations to PROXI MA 
quality, and price/performance. a higher level. 


THE DESKTOP PROJECTION COMPANY 


Main Office: 9440 Carroll Park Dave, San Diego, CA 92121-2298, (619) 457- Wem FAX (619) 457-9647. Europani Office: Horsterweg 24, 6191 АХ Baek. The Netherlands, +31-43-650 248, FAX +31-43-649 220. 
Proxima and Cyclops are registered radere of Proxima Corporation, Desktop Projector and Dasktop Projection are trademarks of Proxima Corporation. Other trademarks are the property of their respective owners. 
and foreign patents ага pending. Сорун 1995 Proxima Corporation. All nonis reserved. Specilications subject lo change without notice. 
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= ee | 1 100...160 


AA E | ST5x86 
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Et 


| 66.133 
"e "n MHz 


` SCS-THOMSON- 
. MICROELECTRONICS 


UNA ийем is a registered trademark of Microsoft corporation. O5/2 is a registered trademark of 
ge international Business Machines. Unix is a trademark of Bell Laboratories, Inc. 
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Ae? only 12cmonths in the competitive 486 
market, SGS3IHOMSON have produced more 
than a million 486 | microprocessors. We have also 
helped our x86pariner, Cyrix, set. production 
records. Now we are opening the Windows of 
Opportunity even wider by extending the 
standard, $1486 range upward in-performance 

with’ 586 апа: 686 architectures, first-class 
products that will offer {тор ceiling 
| рн performance advantages. 

A Commitment fo Ре S 
57х86 microprocessors complement a vast family of 
SGS- THOMSON. devices | that are raising 
performance standards i in every area of the PC. For 
example, ST devices can be found on PC 
motherboards, ‘in ‘monitors, disk drives and 
multimedia add-ons. In fact, there are probably 
more SGS-THOMSON chips in more PCs than any 


ок к 04 manufacturer. 
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51861 microprocessors are 100% Pedi with 
the thousands of applications. that run on Windows, 
DOS, OS/2, UNIX, Netwate and other x86-based 
operating. systems. We. сап guarantee it becausé 
SGS-THOMSON "57х86 microprocessors have 


received serat < certifications {тот Microsoft, 


эм and Novel. - 


дуна edd a i A For = i ato оп SGS-THOMSON's STx86 family or any e product in the 
Eee cor Таа id s range of PC products fax us at 1602] 867- 022 ог гетаў US i s com 


Architecture, Technology and Choice 
Consistently superior x86 architectures mean 
consistently better price/| performance standards. 


SGS-THOMSONS rapidly evolving. leading edge - 


semiconductor technology mechs $ ‘our 81х86 - 
devices are always ready to run. the newest, most | 
demanding multimedia applications. . We offer 


choice by extending our standard STx86 portfolio 
ST486 core for embedded | 


to include an 
applications such as Set-Top-Boxes and PDAs 
(Personal Digital Assistants). 


Environmentally Friendly Power 

SGS-THOMSON 57х86 microprocessors are 
designed to make your compute] run faster end. 
more efficiently than ever before; — but not at the _ 
expense of the environment: In our multi-million _ 


dollar state-of-the-art STx86 production facility и. 


Phoenix, Arizona, the: most. advanced. "Me 
and. methods are used to ensure that all.of our- 


products. are environmentally friendly BE E 
water is reclaimed. Waste Water is reused; ‘What 5 


more, chemicals are reprocessed. Our ‘ecology 


charter is creating. standards that allow - 


SGS-THOMSON to be benchmarked against the 
world's most. stringent | environmental 


requirements: You can be sure when you invest in - 


an SGS-THOMSON STx86 microprocessor, you 
are also contributing to-a better environment. 
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objects (they're called OLE automation 
servers). You can scatter these objects 
across a network and call their methods 
from any client application that's an OLE 
automation controller. Some examples of 
OLE automation controllers are Mi- 
crosoft's Word, Excel, Access, Power- 
Point, and VB4; Borland's Visual dBase 
and Paradox for Windows; Novell's Quat- 
tro Pro; and Powersoft’s PowerBuilder. 


АШ Components Everywhere 


Until now, the only way you 
could use OLE over a network 
was to dynamically link or embed 
OLE objects in your applications. 
In other words, you could manually 
embed an Excel chart in a Word document 
if Word was on the client machine and Ex- 
cel was on a file server, but you couldn’t 
write a Word macro that called Excel’s 
OLE methods on the file server. VB4 pro- 


Gain Access to the 
World of Smartcards 


eres! 


Aladdin Smartcard Environment 


In an increasingly wired world, thousands of profitable smartcard applications 
are just waiting to be developed... in education, telecommunications, healthcare, 
banking, security. You name it. By personalizing and securing data, smartcards 
satisfy a real need of the Information Age. 


To seize this opportunity and create successful smartcard applications, all you need is 
ASE™ — The Aladdin Smartcard Environment. ASE is an integrated development environment 
that gives software developers an efficient, flexible and secure tool for making the most of this 
new business opportunity, 


The ASE system includes ASESoff, a library of software interfaces and utilities; ASEDrive, a versatile 
read/write smartcard drive unit; and ASECards, personalized smartcards of various types. 


ASE offers ease-of-use and a short leaming curve, with standards-compliant support for a wide range of smartcards. 
And ASE incorporates advanced security features, including digital signature, authentication, and other public 
key cryptographic functions, 


ASE Development Kits — as well as stand-alone ASEDrives and customized ASECards — are now available, 
Aladdin, a world leader in software security, has more than 10 years of experience in providing advanced solutions 


for application developers, in the fields of security applications, system integration, and development tools. 
For more information about ASE — your key to the world of smartcards — call 1-800-223-4277 today. 


http://www.aks.com 


1905-1995 Е Tq 


E ALADDIN 


YEARS The Professional's Choice 


WORTH AMERICA Aladdin Software Security Inc. Tel: GOO} 223 4777, 212-564 5678, Fax: 212-564 3377, E-malh sales@hasp.com 
INTL OFFICE Aladdin Knowledge Systema Ltd. Tet: 972-3-537 5795, Fax: 872-3:537 5796, E-mail: sales@hake.com 
UNITED KINGDOM — Aladdin Knowledge Systema UK Lid. Tel: 01753-622266, Fax: 01753-622262, E-mal: ealesQbaldin.co.uk 


Call for details of your local distributor! 
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Circle 93 on Inquiry Card (RESELLERS: 94). 


Vides the remote automation 


Bs mechanism that lets the OLE con- 

<s% troller application call the remote 

ES" OLE object’s automation methods 
| programmatically. 

For example, today you could write a 
VB program that sends 10 values to a copy 
of Excel on the same computer and ask 
Excel to compute and return the sum of 
those values. But you can't do that if the 
copies of VB and Excel are on different 
machines on a network. With VB4 remote 
automation, you can. 

Remote automation uses a new OLE 
proxy on the client machine and a remote 
automation manager on the server (which 
could be a traditional server, another client 
machine, or a component server). When 
a client application calls the methods of 
an OLE automation object, it first checks 
the OLE object registry (see the figure 
“Stepping Stone to Network OLE”). The 
registry knows whether the called object is 
on a local machine or a remote machine. If 
the object is on a local machine, the re- 
quest passes through the regular OLE 
proxy to the object. 

If the called object is remote, the new 
OLE proxy handles the request. It trans- 
lates the OLE call into a Windows NT- 
standard RPC and sends it over the net- 
Work to the server. At that end, the remote 
automation manager translates the RPC 
back into a regular OLE call and forwards 
it to the OLE object. OLE callbacks are 
handled the same way. 

It's not quite as cool as full-blown Net- 
work OLE, but it's enough to whet your 
appetite. Network OLE will be more robust 
and will offer many more features. For ex- 
ample, it will work with the NT file system 
to automatically keep track of objects if 
you relocate them on the network. It will 
also let you link applications and objects 
created with any development tools, not 
just VB4. (Technically, VB4 makes this 
possible, but Microsoft's licensing agree- 
ment requires that one of the OLE objects 
must be VB or created with VB.) 

The advantages of a three-tier architec- 
ture will become more obvious as the tech- 
nology becomes more widespread. By de- 
livering a preview of Network OLE in 
VB4—and by laying the groundwork with 
OLE 2.0 in today’s software—Microsoft is 
building a solid distributed-objects strategy 
for the future. 


Technology Tango 
Network OLE isn’t the only technology 
to consider. The OMG recently released 


Our storage devices can endure long hours, 
natural disasters, and other forms of abuse. 


Not unlike day at the office. 


The DE100"is a removable With room for three 1" SCSI The 05500" is an external rack Zee An ideal storage 
disk/tape subsystem that allows ا‎ disk or taþe mount that houses nine half- | chassis for work- 
м e YU 10 casi- HII да В drives, the -— height bays, | stations, network 
8 B ly remove, ы s 05300 à : AJ allows users | servers, and PCs, TAM TONY нея 
| quiu gp transfer, i model is to integrate | the DS100 pro- 
and store @ the most any SCSI a vides flexibility 
data. It’s compatible with an compact . peripheral ча. EES or users to mix and 
extensive variety of standard removable storage subsystem combination, and includes up to match up to four 
SCSI or IDE/EIDE drives. available on the market today. two 300-watt power supplies. SCSI peripherals. Eii 


When it comes to protecting valuable data, only Kingston’s rugged ventilation system for cooling today's high-performance drives. 
storage devices have shown they can brave the elements. Used in computer rooms, workstations, and network servers, they 
Though they were designed to perform in the most demanding support more SCSI connections and have more options than any 
commercial environments, they're also tough enough to sur- =. other storage subsystem оп the market. If that doesn’t impress 
vive in army bunkers, submarines, and even in spacecraft. Our you, our unbeatable five-year warranty will. So call Kingston 
Data Silo® enclosures and Data Express" removables are con- or your nearest dealer for more information. Because in the 
structed of rugged steel with a carefully designed and tested world of storage systems, only the strong survive. 


E 
Call (800) 435-0670 or find us at http:/Avww.kingston.com 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 438-1850, Fax (714) 438-1847. 
© 1995 Kingston Technology Corporation. Kingston Technology is a registered trademark of Kingston Technology Corporation. All rights reserved. 
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American Made 
Steel Chassis 


Computer or RAID 
Applications 


- Rugged all-steel construction 

- Designed for FCC certification 

- Easy assembly and service 

- Full line of models and sizes 

- Competitive prices 

- American made redundant power 
supplies, removable disk drive 
modules, RAID controllers, 
Passive Back Planes in stock! 

See us at COMDEX Booth #57049 


Call NOW for information 
and FREE color catalog 


1-800-394-4122 


VISA & MasterCard accepted 
Same day shipment! 


Designed, 
Manufactured, 
Guaranteed by: 


408-638-9460 
205 Apollo Way - Hollister, CA 95023 


CALIFORNIA 
PC PRODUCTS 
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SATE Components Everywhere 


CORBA 2.0, a revision | 
of the original CORBA | _ 
specifications. But what | - 
happens to CORBA in 
the next year—espe- | 
cially how the standard 
evolves to enhance por- | 
tability and interoper- 
ability—could hold the | 
key to the future of | 
componentware, , 

ORBs are the corner- | 
stones of the CORBA 
architecture. In a dis- 
tributed environment, 
they provide a common | 
platform for objects to — 
request data and services on the client side 
and for servers to send their responses back 
to the client objects (see the figure Objects 
in Orbit"). ORBs hide interoperability de- 
tails from the client and server objects, so 
such issues as what programming language 
and OS each object uses don't stand in the 
way of their communication. Thanks to 
ORBs, a client object doesn't even need 
to know the location of its server counter- 
part, which may be on the same machine or 
on a computer thousands of miles away. 
It's the ORB's job to be the matchmaker. 

А client application makes a request for 
some kind of information. The request has 
two basic parts: an object reference for a 
particular object and the action the object 
is to perform. The client creates this re- 
quest by calling stub routines specific to an 
object (through the interface definition lan- 
guage, or IDL, interface) or by construct- 
ing the request dynamically. Either way, 
the client sees the same interface regardless 
of what language the object is written in or 
where it lives on the network. 

The stub routine (or dynamic request) 
routes the request to the ORB. The ORB is 
responsible for maintaining mechanisms 
to find the requested object, preparing the 
object to receive the request, and commu- 
nicating the data inside the request. During 
the request, the ORB locates the appro- 
priate object implementation, transmits the 
parameters of the request, and transfers 
control to the object. Once the object is 
done with the request, it passes control 
back to the ORB along with the results. 
The ORB then passes control back to the 
client application. 

CORBA 2.0 built on this architecture 
and addressed some of the shortcomings 
in the original version. Specifically, it in- 
cludes bridging technology, which pro- 
vides for communication between ORBs, 


Dynamic 
request 


ha, об 


HR E ae 2 
` Objects in Orbit 


IDL 
stub 


Object request brokers (ORBs) actas a common pato for objects to 
communicate. The client object routes a request through stub routines {via 
the IDL interface) or as dynamic requests. ` The ORB finds the appropriate 
object and communicates the data inside the request. When the application 
object finishes acting on the request, the request goes back to the ORB, which 
ры» control back to the client Е 


and an optional Distributed Computing En- 
vironment-based (DCE) interoperability 
scheme. CORBA 2.0 also adopted TCP/IP 
as the standard communications protocol to 
help ensure out-of-the-box interoperabil- 
ity between different vendors' TCP/IP im- 
plementations of CORBA. The DCE can 
also be used as a way for objects to com- 
municate, but it is an option that users must 
choose to implement. These enhancements 
extend the portability and interoperability 
of the standard. 

CORBA is part of the larger Object 
Management Architecture (OMA), which 
includes CORBAservices and CORB Afa- 
cilities. CORBAservices provide basic op- 
erations, such as object class management, 
instance management, and security. COR- 
BAfacilities offer link management, print 
services, and E-mail. Such facilities will 
help extend the portability of CORBA into 
such areas as groupware and transaction 
monitors. 

In some ways, what is happening to 
CORBA is analogous to what has hap- 
pened to network OSes ( NOSes) in recent 
years. When they were introduced, many 
NOSes offered such basic services as print 
and file services. But for those NOSes that 
moved from being aimed at the workgroup 
to being honed for the enterprise network, 
developers added more capabilities, such 
as directory and security services. 

In a similar way, the OMG has added 
services to CORBA and expanded the 
Ways users access them. For example, the 
proposed licensing service lets a CORBA 
developer use the Object Licensing Ser- 
vice for monitoring and possibly meter- 
ing an object's usage. This lets users write 
a program that tracks an object's usage 
and bills customers based on the number of 
times they accessed an object and how 
long an object was used each time. Such a 


"For sheer simplicity, Corel's 
CD Creator is the champ; anyone can 
learn and run it in no time." 
New Media Magazine, September 1995 


"Corel's Wizard will let even the 
novice begin writing a disc in just 
a few minutes." 

Digital Video, June 1995 


"Corel software is the easiest way to 
cut a disc." 
PC Magazine, March 14, 1995 


"Corel's Windows CD-R premastering 
package, CD Creator, has set a new 
standard for ease of use, price 
performance and error avoidance and 
recovery. lt may be the natural point 


from which to evaluate other programs." 
The Seybold Report on Desktop Publishing, 


Volume 10, Number 1 
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Windows’ version 


To design the layout of 
the information, 
simply drag and drop 
data and audio files 
directly to the Corel 
CD Creator window. 


Using a CD recorder 
you can now “burn” 
your CD. 


Create your own 
jewel case insert 
using the sample 
template provided. 


SGLOBAL qz» : 


.1-800-845-0275 — 


Features: 


€ Create mixed mode discs 
(audio and data) 


€ "Drag and drop" layout design 
using OLE 2.0 


© Support for single session, 
multisession, and enhanced CDs 


€ Writes MS-DOS or ISO-9660 
file names 


e Includes а WAV file editor 


€ Create your own customized CD 
jewel case insert 


ө Includes a utility to create your 
own compilation Photo CD 


€ System diagnostic utility 
e Disc Wizard 


Macintosh" version 


also available 


Corel CD Creator wos designed with you in 
mind—it's an easy, affordable and comprehensive 
program that lets you create CDs effortlessly. Ideal for 
professionals and beginners alike, the Disc Wizard 
included with the program will make CD recording a 
simple and familiar process for any user. 


Corel CD Creator provides a secure and durable 
medium for storing your vital data with quick and 
easy access. The CDs you create can then be played 
on virtually every CD-ROM drive or audio 
player—making Corel CD Creator the most user- 
friendly CD recording software on the market! 


Did you know...? 
CD recorders can be purchased 
for as little as $1000*! 


Corel CD Creator works with virtuolly all 

CD recorders. To create your own CDs, 

you will also require a CD recorder. 

For o complete list of Corel certified recorders, 
please call: 1-613-728-0826 ext. 3080, 
Document # 1010. 


Enter the Corel $3,000,000 
World Design Contest and win! 
(September '95 to April '96) 

To receive a faxed copy of the rules 
and an entry form please call: 
1-613-728-0826 ext. 3080, 
Document # 1125. 

To leave a message please call: 
1-613-728-0826 ext. 81609. 


COREL 


http //www.corel.com 


Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document # 1012 
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AnthroCarts! 


E oe 
m 
[-T- T] AnthroCarts are so flexible. You have 
BEEN dozens of shapes and sizes to choose, 
plus over 50 accessories to configure 


your cart exactly the way you want. 


And they have a Lifetime Warranty! 
Made of steel and high density particle 


| See them all in our catalog, then 

| - call us direct to order. We'll 
ship to you the very next 
<== business day! 


Call for your 
free catalog: 


000-325-3841 


6:00 AM to 6:00 PM PST, M-F 


Anthro Corporation" 
Technology Furniture” 
10450 SW Manhasset Dr. 
Tualatin, OR 97062 


Fax: 800-325-0045 
ANTHRO E-mail: sales@anthro.com 
Since 1984. Prices from $299. For a lower cost line for the home, 
ask for our SOHO catalog. GSA contract. Available for OEM applications. 


Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 


STATE OF THE ART 


service goes beyond the basic functional 
interoperability that is required in object- 
oriented applications development. 


Looking Ahead 

Back to the jungle. For better or worse, 
OLE is the object technology that domi- 
nates most desktop-development efforts 
today. As Microsoft extends OLE’s reach 
into a distributed environment, the com- 
bination of the client stranglehold with 
strong network services could create an 
insurmountable mountain for CORBA. 

A possible compromise scenario is an 
object-development environment, where 
the desktop is dominated by OLE and the 
backbone is CORBA. Ideally, there would 
be a simple way to link the Windows desk- 
top with objects residing on Unix and OS/2 
servers. Today, companies such as Exper- 
soft (San Diego), Iona Technologies 
(Dublin, Ireland), Genesis Development 
(West Chester, PA), and Visual Edge Soft- 
ware (Montreal) offer products designed to 
bridge the OLE-to-CORBA gap. 

However, all these solutions are pro- 
prietary. The OMG is working on an 
OLE/CORBA specification that would 
standardize the process in which a user 
would be able to carry out an operation 
on a CORBA object from OLE-enabled 
applications. Last summer, the OMG re- 
ceived over a dozen vendor proposals on 
how to close the OLE-to-CORBA link. 
Basically, the OMG’s efforts could lead 
to the definition of an OLE/COM (Com- 


Microsoft Corp. 

Redmond, WA 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

http: ОМ, microsoft. com 


Object Майин Group 
Framingham, MA 

(508) 820-4300 

тах: (508) 820-4303 
http:/ /www.omg.org 


Where to Find 


ponent Object Model)-to-CORBA gate- 
way that provides a mapping between 
COM and OMA. 

In the meantime, developers are left to 
watch the standards evolve and to bet de- 
velopment resources on a large gorilla or a 
committee-designed сате]. Ш 


Тот К. Halfhill is a senior editor for BYTE in 
San Mateo, California, and Salvatore Sala- 
mone is a news editor for BYTE in New York. 
They can be reached on the Internet or BIX 
at thalfhill@ bix.com and ssalamone @ bix 
‚сот. 


SERVER 


T: sun never sets on The BYTE Site. Once I 
launched it, I became responsible for a service 
that a growing international clientele expects to be 
able to use 24 hours a day, 365 days a year. 

How do you keep this kind of service humming? Two 
crucial variables—the World Wide Web server applica- 
tion and the OS— govern your management options. 
Here's a look at some combinations I've tried so far. 


NCSA Server, BSD/OS 
The most manageable Web servers run on Unix (or Unix- 
like) OSes. Consider the Dell PC on which I’ve been 
running the National Center for Supercomputing Appli- 
cations (NCSA) server + BSD/OS combination. It’s a 
headless box; I borrowed the monitor long ago and nev- 
er returned it. Why bother? A telnet window on another 
workstation—located on the local Ethernet or anywhere 
on the Internet—is fully equivalent to the Dell’s missing 
console. I can dial BIX from a DOS subnotebook, telnet 
to the Dell, stop the NCSA server, launch EMACS, edit 
the server’s configuration files, and restart the server. 
If the server and its related utilities were GUI-orient- 
ed rather than command-line-oriented applications, they 
could export the same control capabilities using the X 
Window System. You'd need more than a DOS sub- 
notebook to run the X server, of course. But the point is 
that location doesn't matter in Unix computing: You can 
do just about anything from anywhere. 
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Here's my home Windows 55 machine displaying the console of one of The BYTE 
Site's development servers: an Intergraph TD-4 running Citrix Systems’ WinFrame 
(a Windows NT extension) and O'Reilly and Associates' WebSite. Finally there's a 


way to manage an NT system from afar. 


MANAGEMENT 
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A healthy Web server needs to 
be running on a healthy system, 
of course, so the scope of the man- 
agement task goes beyond just 
monitoring the httpd (the Hyper- 
text Transport Protocol daemon) 
itself. You also have to pay atten- 
tion to ftp and mail services; or- 
ganize, prune, and back up files; 
and read and analyze system logs. 

Unix doesn’t make any of this 
easy for a novice, and mastering 
the seemingly endless number of 
interactions between shell scripts 
and configuration files requires a 
huge investment of time and ef- 
fort. But advanced users leverage 


Keeping a 


Web site 
healthy 


are some 


that investment by packaging гои interestin g 
tine management tasks into shell nk 
scripts and scheduling them torun Variations. 


periodically. Automation and re- 
mote access are the keys to effective system manage- 
ment. Unix shines in both departments. 


Netscape Commerce Server, Windows NT 

Telnet and EMACS get the job done, but should you re- 
ally have to depend on 25-year-old character-mode tools? 
A number of second-generation Web servers, led by 
Netscape’s, export management inter- 
faces as Web applications. The Net- 
scape server’s administrative tool set 
has two parts: a collection of Hypertext 
Markup Language (HTML) forms that 
document the tasks a web master can 
perform—creating a user database, 
viewing a log, securing a directory— 
and a corresponding set of Common 
Gateway Interface (CGI) programs 
that perform those tasks. 

When you install a Netscape server, 
you really install two servers attached 
to different TCP/IP ports. The public 
server, http://www.byte.com:665/ in 
my case, presents a home page. The 
administrative server, which I set up 
at http://www.byte.com:666/, presents 
an authentication dialog box and then 
a page of management options. 

Why a separate server? One key ad- 
ministrative task is stopping and start- 
ing the primary server. Because the 
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World Wide 


depends on 
your choice of 
Web server 

and OS. Here 
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Managing WebStar оп an AppleTalk Network 


Apple 
Events \ 


Netscape server’s process control depends 
on CGI, you might be able to shut down 
the primary server using its own CGI mech- 
anism, but you’d be sawing off the branch 
you're sitting on. 

Because it leverages Web technology, 
Netscape’s server administration enjoys 
the same portability as all other Web ap- 
plications. Local and remote X, Microsoft 
Windows, and Mac browsers all run the 
administrative applications identically. 
On the server side, the CGI wrapper pro- 
vides the same capabilities on any server 
OS. For example, I ran the Netscape Com- 
merce Server on Windows NT, which 
lacks the remote access features that Unix 
provides. No matter. A user of Netscape’s 
administrative tool set doesn’t have to 
know what OS underlies the server. 


WebStar, Mac System 7.5 
A new member of The BYTE Network 
Project’s family of Web servers is the Ap- 
ple Internet Server, a Power Mac 6100/60 
running StarNine’s WebStar. Currently 
this machine is running as an intranet 
server—it’s connected only to the BYTE 
LAN, not to the Internet. I’ ve mirrored 
the contents of The BYTE Site onto the 
WebsStar server, and I’m now using it to 
collaborate with BYTE's design depart- 
ment on a redesign of the site's graphics. 
WebStar’s administrative application 
handles the usual chores: defining users 
and groups, configuring logging and suf- 
fix mapping, and tweaking communica- 
tions buffers. It communicates with the 
WebStar server entirely by means of Ap- 
ple Events. This means that on a LAN, 
you can administer WebStar from any 
Mac, since Apple Events readily cross 
machine boundaries on an AppleTalk net- 
work. This scheme won’t work on an IP 
network, however. This is because even 
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Mac server 


Mac PC 
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On an AppleTalk network (left), WebStar's adm 


Managing WebStar on the Internet 


Unix 
Web | Mac server 


WebStar server locally, or across the network using Apple Events. On the Internet (right), 
you can use any Web browser to talk via HTTP to Remote Admin, a СО! application that in 
turn speaks via Apple Events to the WebStar server. 


with Open Transport, Apple's latest trans- 
port-independent technology, core Apple 
networking services, such as file sharing 
and Apple Events, can't yet ride on IP. 

What to do? Eric Zelenka from Star- 
Nine pointed me to a CGI application 
called RemoteAdmin.acgi (not shipped 
with the Apple Internet Server, but avail- 
able from http://www.starnine.com). It 
exports an HTML forms interface to Web- 
Star's administrative functions. 

Like Netscape's approach, this arrange- 
ment affords both remote access and por- 
tability. Any browser, whether Mac-based 
or not, can now control a WebStar server 
over the Internet. The browser speaks 
HTML to RemoteAdmin.acgi, which in 
turn sends Apple Events to WebStar (see 
the figure “Managing WebStar on an Ap- 
pleTalk Network" above). Because the 
System 7.5 Finder can itself be driven by 
Apple Events, it should be possible to 
write a more ambitious CGI application 
that can manage files on a Mac server, 
operate Control Panels, and even restart 
a Mac. 


WebSite, Windows NT 

O'Reilly and Associates’ WebSite pro- 
vides a suite of Win32 management tools, 
including Server Admin, which controls 
security settings, data-type mappings, and 
transaction logging. It's really just an in- 
terface to the Windows NT (or Windows 
95) registry where WebSite stores the val- 
ues of its control variables. 

Because the NT and Windows 95 reg- 
istry editors are remote procedure call 
(RPC) enabled—that is, you can point 
one machine's copy of RegEdit at anoth- 


er's registry, even across the Internet — 
WebSite is as capable of the same sort of 
limited remote management as any Win- 
dows 95 or NT application that stores con- 
figuration data in the registry. To make 
RegEdit work across the Internet, add a 
line like 
192.168.1.1 MYSERVER 

to the WINDOWS\LMHOSTS file. This 
line maps the target machine’s IP address 
to a NetBIOS name that Windows net- 
working services, such as RPC, require. 
(See “Wide-Area Windows Networking,” 
January 1994 BYTE, for more on Net- 
BIOS-over-TCP/IP.) 

This setup works, but it's slow over 
dial-up IP because RegEdit uses a slow 
link inefficiently. To improve performance 
and simplify the interface, WebSite’s de- 
signers made Server Admin RPC-enabled. 
From my Windows 95 machine at home, 
I can tweak WebSite registry values on 
an NT server at BYTE over the Internet. 

But while Server Admin works well in 
RPC mode, I've had poor Iuck using an- 
other tool, WebView, to remotely scan 
The BY TE Site for broken hypertext links. 
With WebSite, as with Windows NT in 
general, RPC-based remote administra- 
tion is a hit-or-miss affair. You must spe- 
cifically modify each application that ex- 
ports a control interface through RPC, and 
even then your mileage varies, depend- 
ing on the characteristics of the adminis- 
trative application and its data. 

So what's the general solution for re- 
mote management of NT systems and ap- 


plications? Enter WinFrame. | 
continued 
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provide PC, Macintosh and workstation users an easy and affordable way 
to cast their nets into cyberspace, with complete pre-configured solutions. 


Open Your Mind Value Extends Beyond Price 
The IGS includes a host of features and utilities to put you just a few clicks from the Internet. Integrix innovation, reliability and award- 


winning designs are always at work for you. 
And, all this attention to detail and quality 
comes at a cost significantly lower than that 
of the competition. 


Easy Access - Turnkey Operation 
The unique, fully integrated design ensures ease of use, power, and expandability. So, what can it do 
for you? 

Mosaic - the “killer application” of the 90’s, a point and click graphical interface that gives you access 


to the internet’s vast pool of information. Technical Smarts 


Firewall security - a combination of security programs that control traffic in and out of your local net- We are committed to provide you with 
work, preventing unauthorized access. custom, ready to go systems. Explore your 
POP3 Mail Server & Eudora - delivers email between your desktop and the rest of the world through options - servers, workstations, graphics 
an intuitive, easy to use interface. boards, RAID - for your site. For fast, 


SLIP/PPP, ISDN, and T1 (optional) Interface - multiple possibilities for connecting the system to the personalized service, 
internet; from low-cost SLIP/PPP dialup to a direct, high-speed T1 line. 


call us. 
WAIS - libraries of knowledge can be accessed through a powerful search utility. 
TCP/IP - every machine on your network gets as much or as little internet capability as needed. 
Flexibility Built-In sm 
Two models running under Solaris™] are available. Ms ® Corporate Headquarters Asia 
The IGS 5/85 has an 85 MHz microSPARC™ processor, 1200 Lawrence Drive, Suite 150 Beijing, PR.China 
five SBus slots and supports 10 to 50 users. LO Newbury Park, California 91230 Tel: 861-257-0018 
The IGS 20E™ has a 75 MHz SuperSPARCTM or d Tel: 800-300-8288 / 805-375-1055 Fax: 861-253-5306 
HyperSPARC™ processor, with room for up to - " Fax: 805-375-2799 Seoul, Korea 
four CPUs that can support 300 users. Provides infegrix Email: sales@integrix.com Tel: 2-515-5303 
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a built-in ISDN interface. Fax: 2-515-5302 


© 1995 Integrix. Inc. Integrix and the Integrix logo are registered trademarks and IGS, SEC, SGX, TGX, SWS and SSC are trademarks of Integrix, inc. All other trademarks mentioned are the property of their 
respective companies. Manufactured in USA. Internationally supported. 
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Purveyor, WebSite, and WinFrame 
Citrix Systems' WinFrame transforms 
Windows NT into a multiuser OS with a 
flexible and efficient remote GUI. For the 
past month, WinFrame has been running 
on one of The BYTE Site's development 
servers (a dual-processor Intergraph TD- 
4), and it has revolutionized how I devel- 
op and manage the site. 

Check out the screen on page 107 show- 
ing The BYTE Site's WinFrame com- 
mand center. You're looking at my home 
Windows 95 PC on a 28.8-Kbps dial-up 
link to the Internet. The window titled 
“TD4” is a projection of the Intergraph 
server's console, and it could just as eas- 
ily appear on a LAN- or dial-up-connect- 
ed Windows 3.1 or DOS machine, or on 
one of the new WinFrame-aware termi- 
nals from Wyse. 

There are a lot of things going on at 
once in this window. A detailed descrip- 
tion follows. 

WebView. The WinFrame server is run- 
ning WebSite. In theory, I can scan its 
web from home using WebView's RPC 
capability. In practice, this process works 
faster and more reliably when I run it di- 
rectly on the server and export its user in- 
terface using WinFrame. 


TOOLWATCH 
Microsoft Paint = 
(included with Windows 95) - 
Microsoft Corp. 

| (http: / ww. microsoft.com/) 


Not until | hit the road with a Windows 3.1. note- 
book and then needed to tweak some icons for 
the site did | realize how dependent I've become 
on the handy new bit-map-editing features of 
the Windows 95 version of e Now if only it 
would read and write GIFs.. 


BOOKNOTE 


by D. Brent Chapman 
| and Elizabeth Zwicky 


.. | ISBN: 1-56592-124.0 _ 
== (http: //www.ora.com/) 


Perimeter networks, dual-homed bastion hosts, 

proxies, and screening routers all loom on my 
horizon. Fortunately, Chapman and Zwicky, who 
have been there and done that, have written the - 
practical handbook I've been waiting for. This 
book will become another well-thumbed 0" Reilly 


ЧЕКТИ 
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Building Internet Firewalls, $29.95 


O'Reilly and Associates, 1995 


Perl. The MS-DOS icon represents an 
instance of Perl running a script that sum- 
marizes the IP addresses in the produc- 
tion server's log. 

Performance Monitor. Here I'm watch- 
ing two Web-server processes: WebSite 
on the WinFrame and, through the Win- 
Frame system, Process Software's Pur- 
veyor on the production Windows NT/AI- 
pha machine. The WinFrame box can see 
the Alpha/NT box's Performance Moni- 
tor, because vanilla NT's Performance 
Monitor is RPC-enabled. 

Until I installed WinFrame, I couldn't 
remotely monitor the Purveyor process 
because I couldn't directly access the Pur- 
veyor box's Performance Monitor. Ditto 
for Event Viewer, shown here watching 
both systems' event logs. Ditto also for 
Registry Editor, Server Manager, and User 
Manager. 

File Manager. With megabytes of log 
data and reports accumulating every day, 
my server management routine involves 
slinging a lot of files around. With the 
two servers' file systems cross-mounted, 
I can run plain old NT File Manager on 
WinFrame's remote console and effec- 
tively manage both. 

Users of Purveyor 1.1 will especially 


ees like being able to use File Manager 


remotely. Although 1.1 exports all 
its Control Panel functions to remote 
| Web browsers by means of CGI/ 
HTML, you still have to use a File 
Manager extension to set permissions 
on uniform resource locators ( URLs). 
Purveyor on Windows NT can't ex- 
port that function to remote adminis- 
trators; Purveyor on WinFrame can. 

Control Panel. Under Unix, GUI 
administrative tools are just wrappers 
around more-primitive command-line 
tools; that's why you can manage 
Unix remotely using just telnet. NT's 
versions of these tools are natively 
graphical, so they're easy to use, pro- 
| vided you're sitting at the console. 
But even if you use a third-party tel- 
net on NT, you can't stop, reconfig- 
ure, and restart the system services 
that the Control Panel controls. Win- 
Frame exports control over these vital 
services to the remote administrator 
running Windows 95, Windows 3.1, 
or even lowly DOS. 


Back to the Future 

So far I’ ve described only the benefits 
of Windows NT remote control. Win- 
Frame is currently the only player in 
this field. None of the Windows 3.x 


remote-control programs has yet stepped 
up to the plate, nor has Microsoft's own 
Systems Management Server. When they 
do, will Citrix wind up on the bench? 

I don't think so. WinFrame's remote 
GUI is a godsend for the manager of an 
NT-based Web server, but its multiuser 
dimension makes it much more than just 
an NT remote-control product. The Cit- 
rix vision of Web-based computing rep- 
resents a serious alternative to both the 
existing CGI/HTML standard and the dis- 
tributed-component architectures current- 
ly being advanced by Sun and Netscape 
(Java) and Microsoft ( Blackbird). 

Consider the suite of Web-based tools 
I'm now writing to support administra- 
tion of the Virtual Press Room (see "Perl 
Magic," December BYTE). First-gener- 
ation Web technology dictates a CGI/ 
HTML solution. That's doable, but if 
you've been following my CGI adven- 
tures, you know that mimicking a live 
GUI using a series of forms-based trans- 
actions can get hairy. 

Second-generation Web technology 
(the Java/ Blackbird approach) promises to 
export the live GUI through the Web as a 
dynamically acquired component. Sounds 
great, but I won't deliver tools next month 
based on Java or Blackbird; these tech- 
nologies aren't ready yet. 

WinFrame, in contrast, relies on old- 
fashioned development tools, such as Vi- 
sual Basic and Delphi. And it updates the 
even-more-old-fashioned mainframe- or 
X-like model of computing, enabling Vi- 
sual Basic/Delphi applications to run on 
a multiuser host with local access to data 
while displaying on Windows terminals. 

Too retro for your taste? By the time 
you read this, Citrix will have shown a 
Web browser that displays off-the-shelf 
Windows and Win32 applications run- 
ning on a WinFrame host located across 
the Internet. I’m bullish on Java and Black- 
bird, too, but there are a lot of Windows 
applications kicking around, and Citrix’s 
approach ought to make you stop and 
think. 

WinFrame also pours fuel onto the NT- 
versus-Unix debate. John Montgomery, 
who edits this column, neatly frames the 
issue this way: “NT gets you from zero 
to 60 more easily than Unix, but you need 
Unix to get from 60 to 100.” I agree. And 
now that I’ve experienced the power of 
Citrix’s Unix-like extensions, ГІ] never 
want to settle for vanilla NT. ш 


Jon Udell (judell@ bix.com) is BYTE's exec- 
utive editor for new media. 


CALL ANYWHERE. TALK FOREVER. NEVER PAY LONG DISTANCE. 


DIGIPHONE is software for the Internet that lets you talk long distance for the price 
of a local call. You'll need a PC, an Internet connection and the rebellious desire to quit 
wasting your money paying long distance. Because you don't have to anymore. Local 
access gets you long distance. DIGIPHONE gets you talking. So. Are you going to sit 
there like the Czar, or join the DIGIPHONE revolution? 

For the facts, try us at http://www.planeteers.com or visit your nearest software 
retailer. Full-duplex, natural two-way phone system software for the Internet. 


P THIRD PLANET PUBLISHING, INC. 17770 PRESTON ROAO OALLAS, TEXAS 75252 A SUBSIDIARY OF CAMELOT CORPORATION (NASDAQ SYMBOL CAML) 
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509002 The industry's highest quality , 
KIM Rainbow is the world's only software 
protection supplier with ISO 9002 


certified quality standards. 


Manage network licenses 


NetSentinel" is the only protection 
NetWore tO undergo rigorous testing by and 
kde receive approval from Novell. 


A substantial investment in R&D 
In 1994 alone, Rainbow invested over 


$4,500,000 in R&D to make the world's 
leading software protection even better. 


Global se 


Rainbow supports its customers 
with offices and distributors 
in more than 40 countries. 


Reliability to depend on 


In 1994, Sentinel improved its 


industry leading reliability to over 
99.985% – far more reliable than any 


proprietary ASIC technology, multiple 
EEPROM cells or even a microcontroller - 
giving you the world’s best software protection. 


other software protection product. 


Truly transparent protection 
Designed to go unnoticed by your 
customers, Sentinel does not 
interfere with hardware, peripherals 
or other software programs. 


Our partnerships with Apple, 
Microsoft and IBM mean Sentinel 
protects software for any hardware 
or operating system. 


Total security & flexibility 


Sentinel keys are available with 


y this dongle protects more 


Over 7 million Sentinel keys 
protect software worldwide. 
In fact, 5596 of all protected 
software has a Sentinel key, 
from Rainbow Technologies. 


Today, software piracy is at an 
all-time high. If you're selling 
software without protection, 
you're losing sales and revenue. 


Start protecting your software 
investment. Stop software piracy 


with Sentinel, then watch your 
sales and profits increase. 


Discover the Sentinel difference 
Sentinel is easy to implement, 
transparent to your end-users, and 
backed by the world leader. When 
you need on-time delivery and 
global support, you need Sentinel. 


Only Sentinel gives you leading- 
edge technology, ISO 9002 certified 


quality and over 99-985% reliability. 


all others combined! 


Protect your software investrnent 
Call now to receive your FREE 
Sentinel Guide to Software Protection. 


Or start protection immediately — 
order a low-priced Sentinel 
Developer's Kit today. Each kit 
is complete with a Sentinel key, 
software, documentation, and 
the Sentinel CD-ROM. -£ 


(800) 852-8569 


E 


SENTINEL 


Software Protection 


iF W FROM THE EASTERN U.S. & CANADA, CALL (800) 843-0413 Œ VISIT OUR HOME PAGE AT: http://www.rnbo.com 
fe WORLD HEADQUARTERS: 50 Technology Drive, irvine, CA 92718 Ш Tel: (714) 450-7300 IM Fax: (714) 450-7450 


TECHNOLOGIES 


ASIA/LATIN AMERICA: (714) 450-7300 Ш U.K.: (44) 1932 570066 B FRANCE: (33) 1 41 43 2900 Ш GERMANY: (49) 89 32 17 980 


ARGENTINA: Agri-Aid, S.A. 54 1 8030536 
AUSTRALIA: LOADPLAN 61 3 690 0455 
BELGIUM/LUXEMBURG: E25 32 92 21 11 17 
BRAZIL: MIPS Sistemas Ltda. 55 11 574 8686 
BULGARIA: K5IMETRO 35 9279 1478 
CHILE: ChileSoft Ltda. 56 2 2327617 
CHINA (Eastern): Shanghai Pudong Software 
Park Electronics Company 86 21 4178628 


CHINA (Northern): CS&S 86 10 2173640 
COLOMBIA: Construdata 57 1 610 7500 
CZECH REPUBLIC: ASKON Int'l 42 2 3103 652 
GREECE: Byte Computer 5.A. 301 924 17 28 
HONG KONG: Computers & Peripherals 852 2515 0018 
HUNGARY: Polyware Kft 36 76 481 236 
INDONESIA PT, Promptrade InfoScan 62 21 375 166 
IRAN: GAM Electronics 98 21 205 5750 


ITALY: BFi IBEXSA SPA 39 23 31 00535 
ITALY: Siosistemi 39 30 24 21074 

JAPAN: Giken Shoji Co., Ltd. 81 52 972 6544 
JORDAN: CDG Engineering 96 26 863 861 
KOREA; Genesis Technologies 82 2 578 3528 
LEBANON: National Group Consultants 961 1 494317 
MALAYSIA: Eastern Sys, Design (M) Sdn Bhd 60 3 241 1188 
MEXICO: Impex Comp., 5.А. de C. V. 52 66 210 291 


MIDDLE EAST: Hoche Int'l 44 181 459 8822 
MOROCCO: Futur & Soft 212 2 40 03 97 
NETHERLANDS: IntroCom 31 74 430 105 
PHIUPPINES Mannasoft Tech. Corp. 63 2 813 4162 
POLAND: HITEX 5p. 2 о.о. 48 22 41 97 51 
PORTUGAL: COMELTA 351 1 941 65 07 
SCANDINAVIA: Perico A/S 47 2249 1500 
SINGAPORE: Systems Design PTE LTD 65 747 2266 


SPAIN: MECCO 34 3 422 7700 
SWITZERLAND: IBV AG 41 1741 2140 
SWITZERLAND: Safe Compaid S.A. 41 2421 5386 
TAIWAN: Evershine Tech. 886 2 8208925 
THAILAND: BCS Int'l 66 2 319 4451 
TUNISIA: A5CI 216 1 781 751 
TURKEY: BiMEKS, Ltd. 90 216 348 3508 
VENEZUELA: HRT-M Osers 58 2 261 4282 


©1995 Rainbow Technologies, Inc. Sentinel, SentinelSuperPro and NetSentinel are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 
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Cyberpunks Crack Netscape PAGE 112DM 3 


New Class Manager for Visual Basic PAGE 112DM 19 
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ment 


Does It Work? With a Little Help 


Automated tools can exhaustively from My Tools 


Develop 


Edition 


test your application's features, Creating interactive, multimedia 
functionality, and performance help systems for Windows apps 
while you're building it. doesn't need to be torture. Good 
PAGE 112DM 5 authoring tools can help. 
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(ЈА PARTNER 


e Windows95 • ІВМ 0S/2 PM * IBM 0S/2 Warp * Macintosh е 


Т НЕ NEW GOLD 


STANDARD IN SOFTWARE TESTING. 


QA Partner breaks through the 
limitations of traditional testing 
techniques with an object-oriented 
architecture and exclusive agent tech- 
nology that transform testing into a 
true software engineering discipline. 
No other testing product on the 
market empowers QA professionals 
like QA Partner. It enables them to: 


> Create effective automated tests 
> Plan and manage the testing process 


> Easily maintain tests to reflect 
application changes 


> Reuse the same test across more 
than 25 platforms 


» Achieve true unattended testing 


The integrated QA testing platform — for [уоиг| platform 


> Start testing at any phase of an 
application’s life cycle 


> Use generic testware to speed 
application-specific testing 


But don’t take our word for it. Ask 

any of the thousands of customers at 
companies just like yours who use QA 
Partner every day to assure the quality 
of their most important software prod- 
ucts. They'll tell you: QA Partner is the 
standard by which all other automated 
software testing tools must be judged. 


Move up to the new gold standard in 
testing — and a higher level of soft- 
ware quality for your company. Call 
800-287-1329 for further information 
on QA Partner today. 


QA Partner is a registered trademark of Segue Software, Inc. All other system and product names are either trademarks or registered trademarks of their respective companies. 


egue 


SOFTWARE, INC. 


1320 Centre Street 

Newton Centre, MA 02159 

Internet: info@segue.com 
http://www.segue.com 
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Finally: Custom 
Controls You 
Can Customize 


Add-in OCX modules make it easier to develop 32-bit 
Windows applications 


KAREN OFFERMAN 


(ponent software isn't a startling concept. It's simply 
common sense. Why reinvent code to do a job that's already 
been done? The 16-bit custom controls (VB Хеѕ) Microsoft in- 
troduced with Visual Basic put us on the road to implementing 
reusable code, but it didn't go far enough. The new Visual Basic 
4 puts us closer to code nirvana. 

First, some history: Visual Basic developers have been free 
to choose from a host of VBXes that extended the reach of both 
the developer and VB, while requiring little real coding effort. Pro- 
grammers could focus on integrating the custom controls and had 
to code only those functions unavailable elsewhere. 

Still, VBXes had serious drawbacks. Y ou could use them only 
with Visual Basic; not even other Microsoft tools supported 
them. And, paradoxically, you couldn't customize most custom 


controls, not even with VB it- 
self. Only a few late-bloomers, 
such as Borland's Delphi, en- 
abled developers to both use 
and customize VBXes. 

With release 4, VB has 
moved to a 32-bit processing 
model, and its custom controls 
have made the leap as well. 
Now called OCXes, the new 
32-bit modules are more capa- 
ble than their 16-bit predeces- 
sors, and they're also more uni- 
versal than апу other 
component software to 
date. VB4 lets you 
add custom prop- 
erties and meth- 
ods to the 
forms you use r3 
with an OCX. 

Support for OCXes is far 
more widespread than that for 
VBXes. АП 32-bit Windows C 
compilers let you call OCXes, 
and you can share VB and Vi- 
sual С++ controls between the 
two tools. Microsoft applica- 
tions that support Visual Basic 
for Applications (УВА) 
—e.g., Excel, Access, and Pro- 
ject—can call OCXes in their 
macros. (Microsoft Word, 
though, uses a unique УВА 
implementation that can't use 
OCXes.) 


16-hi 


Perhaps the major drawback 
to 32-bit controls is the wait. 
"Everyone's waiting on VBX 
vendors to show up with OCX- 
es," says Paul Bonner, a Visu- 
al Basic consultant and writer. 
“I imagine there are lots of 32- 
bit projects on hold, waiting for 
OCX support." 

Over the next six months, 
we'll see innumerable OCXes, 
but some products already 
stand out as winners. Class- 
Assist from Sheridan Software 

(Melville, NY) helps 
VB programmers 
create objects and 
classes. It pro- 
vides a set of 
basic controls 
and also lets 
you create OCX controls. De- 
saWare (San Jose, CA) has a 
new control called Storage- 
Tools that lets VB and OCX 
developers work with docu- 
ments made with OLE’s struc- 
tured storage facility. In effect, 
this creates a file system with- 
in the file itself. 

OCXes will make life easier 
for Windows developers. А$ 
32-bit component software 
comes to market, developers 
will have the tools to design 
more innovative programs. M 


Cyberpunks Crack Netscape 


Wr two UC-Berkeley graduate 
students cracked the widely used 
Netscape Web browser, they ‘saved 
Netscape from a serious security breach. 
They also taught the company a thing or 
two about building security into software. 

Ian Goldberg and David Wagner are 
members of Cypherpunks, a group that 
seeks to safeguard the privacy rights of 
individuals through cryptographic securi- 
ty. They wanted to see how secure the 
Netscape browser really is. They discov- 
ered a classic mistake. 

Whenever the Netscape browser wants 
to have a safe conversation with a remote 
system—to send credit card information, 
for example—it generates a special code 
called a session key. That code is used 
only for that one conversation, and it's 
supposed to be based on a random value. 


This weakness allowed Goldberg and 
Wagner to break a Netscape session key in 
25 seconds on a single workstation. 

There's an important lesson here: Cryp- 
tographic protocols should be published 
and scrutinized widely. This idea goes 
against every instinct, but it is the best way 
to find problems 


posedly secure browsers. Netscape seems 
to have gotten the message; the company 
has announced that it’s assembling a board 
of outside experts who will “review the 
design and implementation of security in 
Netscape's products." 

—JQOliver Sharp 


early. The alterna- THE BAD SEED 


tive—"security 
through obscuri- 
ty"—is a recipe for 
disaster. If the peo- 
ple who reverse- 
engineered the 
browser hadn't 
been public-mind- 
ed graduate stu- 
dents, someone in 
a position to mon- 


process IDs can 
often be discov- 
ered by querying 
the system or by 
watching the 
packets sent on 
the network. The 


Browser 
process ID 


To create a “random” number, Netscape simply combined three numerical 
values into one: the process ID of the browser, the process ID of its parent, 
and the current time (expressed in seconds and microseconds). Unfortunately, 


Parent 


Time since midnight 
process ID 


(seconds/microseconds) 
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time in seconds is known almost exactly. The only value that is unknown is 
the current number of microseconds. But, by definition, this has only 
1,000,000 possible values. Instead of checking all 240 possible keys, the 
cracking code can ignore most of them and look at just a tiny subset. 


itor Internet trans- 
actions could have 
helped himself to 
confidential infor- 
mation from sup- 


However, the Netscape browser gener- 
ates “random” numbers that aren't ran- 
dom at all. It's a bit like having a strong 
password-encryption algorithm and then 
picking a password that's easy to guess. 
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Development 


Dynamics of Software Development 
54 maxims for delivering 
great software on time 
Jim McCarthy 
ISBN 1-55615-823-8 
208 pages, $24.95 
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The Windows® Interface Guidelines 
for Software Design 
User interface design principles 
for Windows 95 and Windows NT" 
Microsoft 
ISBN 1-55615-679-0 
576 pages, $29.95 
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Programming the Windows? 95 
User Interface 
The insider s guide to coding the new UI 
Nancy Winnick Cluts 
ISBN 1-55615-884 -X 
408 pages, $34.95 


О U assemble raw 


knowledge to create 
something 


from nothing. Forge 


still you ask 


What If? 


You form questions. And need answers. Now. 
You need reliable information to build upon. To get 
you from bere to there. Fast. To get you past the next 
“what tf.” You need to do what you set out to do. 
And do it better. You need Microsoft Press. 


Microsoft Press 


At book and software stores everywhere or call 1-800-MSPRESS. 


© 1995 Microsoft Corporation. All rights reserved. Microsoft, Microsoft Press, Visual Basic, and Windows are registered trademarks and Windows NT is a trademark of Microsoft Corporation 


In Canada, 1-800-677-1115. CompuServe — GO MSP, http: / www. microsoft.com/mspress 


CompuServe*is a registered trademark of CompuServe, Inc. 


OLE Controls Inside Out 
New 32-bit custom controls 
programming techniques 
Adam Denning 
ISBN 1-55615-824-6 
736 pages, $39.95 


Hardcore Visual Basic® 
Windows programming power 
using 32-bit Visual Basic 
Bruce McKinney 
ISBN 1-55615-667-7 
672 pages, $39.95 


= Programmer's Guide to 
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Programmer’s Guide to 
Microsoft® Windows® 95 
Hot topics from the Windows 95 team 
Microsoft 
ISBN 1-55615-834-3 
704 pages, $27.95 
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Does It Work? 


CURTIS FRANKLIN 


he plain truth is, coding ts 
glamorous and testing isn’t. 
Few would deny that soft- 
ware testing is important, 
especially in the complex client/serv- 
er environment, but it doesn’t capture 
the popular imagination. Fortunately, 
the current crop of software-testing 
tools makes it possible to apply a high 
degree of discipline and automation to 
the problems of quality assurance and 
overall applications performance. 

You can take several different ap- 
proaches to testing, beginning with what 
you decide to test. If you’re testing 
an application for accuracy, com- 
pleteness, and functionality, then one 
set of methods and criteria comes into 
play. But if you’re interested in the perfor- 
mance of a complete system under a par- 
ticular application, you use a different set of 
methods and criteria. 

In the former case, testing attempts to ex- 
ercise as many application functions as possible 
while measuring the total number of errors un- 
covered. In the latter instance, the em- 
phasis is on choosing the operations 
most likely to mirror a user’s actions 
and on measuring the time required to 
complete a specific number of itera- 
tions. While some tools can test both 
performance and applications, the 
break between the two camps defines a 
starting place for looking at the differ- 
ences between tools. 


Automated 


Regression Testing Looks at Possibilities 

Most modern client/server applications offer a staggering array 
of possible actions and responses, depending on the precise task 
undertaken and the state of the particular data involved. Regres- 
sion testing is the process of trying as many of the potential ac- 
tion/data combinations as possible. For a complex system, an 
absolutely complete regression test might involve tens of thou- 
sands of individual tests. 

Although many design teams try to perform exhaustive testing, 
most will admit that the sheer complexity of client/server appli- 
cations makes completeness nearly impossible. Even when de- 
signers use profiling tools to decide on the most reasonable sub- 
set of functions to test, it’s common for a regression-test sequence 
to include thousands of individual tests. 


testing can let you 
know, as you build 
an application, what 
works and how well 


To make the performance of so many tests 
possible, automated tools are a necessity. Among 
the better-known tools for regression testing are 
QAPartner, from Segue Software (Newton, MA); 
and WinRunner, from Mercury Interactive (San- 
ta Clara, CA). 

While there are differences in details, al] re- 
gression-testing tools share a basic approach to creating suites of 
regression tests. Because they involve the application, these tools 
monitor activity at the user-interface level. A typical testing tool 
simulates mouse activity and keyboard strokes while monitoring 
the placement and contents of dialog boxes, response cells, and 
result screens. 

In addition, regression-testing tools provide a scripting lan- 
guage (generally based on C or BASIC) to build new scripts or to 
modify existing activity scripts. GUIs make using these languages 
similar to programming the original application under test. 

While programming a regression test involves manipulating and 
monitoring certain system components, the testing process can- 
not ignore other parts of the system that aren’t directly involved. 
In particular, regression testing tends to look at the results of 
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operations as they are 
presented to the user 
rather than concen- 
trating on the quality 
or performance of the 
underlying code that 


SQA Manager - QUARTERBYTE SAVINGS BANK 
File Assets Defects Reports Tools ро Admin Window Help 


S QUARTERBYTE SAVINGS BANK 


ES MORTGAGE PREQUALIFIER 
produces the results. МЕШТИ ТЫСЫН 
à; LD 
Consider an appli- island CUSTOMERS 


cation that uses client 
workstations to send 
SQL calls to a data- 
base server through 
Microsoft’s Open Da- 
tabase Connectivity 
(ODBC) extension. 
Different drivers can ||: E eT rr os D 

. ^ . Name: "S Н ETC oz TE 
create quite different 


Та" "CUSTOMER" MEN EN — 
code segments that jj | IIS 


will, nonetheless, elic- Уепіу that the "Customer" menu option exisis. [S]. 
it identical results fj jin the cuirect pusitiun ur the manu ba: and 


from the database. Re- that ite pulldown elemente are complete and | 
gression testing is un- 
likely to look at those 
differences or to con- 
sider how they might affect performance. 

The only issue here is whether the re- 
sults that make their way to the screen 
match the response that the developers ex- 


REVIEW ACCOUNT HISTORY 

| ENABLE "CUSTOMER" MENU 

[RETRIEVE DATA 

В OVERDRAFT PROTECTION STATUS 

[ GENERATE GRAPH 

[7] GENERATE PREQUALIFICATION LETTER —— eter None as 
[^] GET FEDERAL RESERVE INTEREST RATE بس‎ ва 

wis б ЫМА! 


pect. If you want to look at the server's 
performance or examine the actual code 
that the application produces, you have to 
use different tools. 


To change your subscription mailing address, please complete the form below and send it to: 
Subscriber Services 


BYTE PO Box 555, Hightstown NJ 08520 


Current/Old Address: 


Fax: 609-426-7087 


Monday — Friday): 


Account Number 
Name 

Company 
Address 
City/State/Zip 


New Address: 


Name 


Company 
Address 


City/State/Zip 


Please allow up to 8 weeks for this change to become effective. 


Software Quality Assurance's SQA 
| LoadTest Manager shows a variety 
of test procedures and require- 
| ments, as well as reports of 
| current test results. 


Performance 


| When the focus is 


moved from the ap- 


| plication to the sys- 


tem, many test as- 
pects change. From 
the tool perspective, 
the emphasis shifts 
away from the user 
interface and toward 
the interface be- 
tween the client and 
the server. Where re- 
gression-testing 
tools emulate the re- 
sponse of a user, sys- 
tem-testing tools em- 
ulate the calls made 


from the client to the server to test the sys- 
tem's ability to create the answers in the 
first place. Representative tools in this cat- 
egory include preVue C/S, from Perfor- 


Phone (9 a.m. to 8 p.m., Eastern Time 


800-232-2983 (U.S.) or 609-426-7676 


A Division of The McGraw-Hill Companies 
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NEW 
М OneDriver 

ù ODBC SDK 
Available 
» Now! 


NobleNet Middleware 


Gets Three-Tier Development Going Your Way! 
When it comes to partitioning and distributing applications, don't get caught going 
one-way. NobleNet provides a variety of alternatives for building three-tier applications 
across a range of over 40 platforms — RPC, Corba compliant ORB, and ODBC. To get 
development going your way, look to the NobleNet line-up. 


ell 


OneDriver ODBC SDK 


n Develop three-tier ODBC A NobleNet also offers the 
applications for increased IONA Orbix CORBA-compliant 
throughput and improved object request broker 


_ Scalability 4 A complete development 
4 Use one universal driver environment for managing 
on the client to access all multi-platform, fine-grained 
data services objects 


EZ-RPC FAMILY 


a Advanced third generation 
«RPO.compiler technology 


| A Lets you easily remote C 
апа 04+ APIs across hetero- 
geneous platforms 


4 Easily integrates .DLLs and 
Macintosh code fragments 
to back-end services 


4 Also supports complex data 
Structures and asynchronous 
as well synchronous — 

processing. 


4 Winsock-compliant 


4 Extend the ODBC API A Includes Implementation 


to perform non-SQL functions) | Repository and advanced 

over the same connection administration tools such as 

a Use by itself or in conjunc- | | 3 Stream-based Dynamic 

tion with EZ-RPC Invocation Interface 
A Programmable client- 
transparent proxies improve 
performance 
A Compatible with the EZ-RPC 
development environment 


NOVELL IPX/SPX NETWORK TOOLS 


A RPCware, EZ-RPC for NetWare, builds RPC/NLMs that run on SPX and TCP simultaneously 
A WinRPC, EZ-RPC for 16-and 32-bit Windows, provides application runtimes (same binary) 


for SPXor TCP 
G t un EE dos Windows 3.1, clients to Шыга server anywhere 


All NobleNet tools distribute leading C and C++ programs, plus Visual BASIC, Visual C++, 
PowerBuilder, Delphi and other 4GL products. NobleNet software supports development and 
deployment on over 25 UNIX platforms, Macintosh, NetWare, OpenVMS, 05/2, VxWorks, 
Windows 3.1, Windows 95, and Windows NT. 100% ONC compliant. 


Call Today for No-Obligation Evaluation Copy 
1-800-809-8988 


\ NobleNet 


NobleNet, Inc., 337 Turnpike Rd.,Southboro, MA 01772, 508-460-8222 FAX 508-460-3456 
E-mail: sales@NobleNet.com Home page: WWW.NobleNet.com 
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mance Awareness (Raleigh, NC); SQA 
LoadTest, from Software Quality Assur- 
ance (Woburn, MA); and LoadRunner/ 
PC, from Mercury Interactive. 

While regression-test automation is use- 
ful for executing thousands of tests, auto- 
mated server-load testing emulates thou- 
sands of users. Although it’s possible to 
load-test a server by actually connecting it 
to thousands of client PCs controlled by 
thousands of users, each ready to press 
Enter at the same time, it’s hardly practical 
or economical. Instead, to test modern 
servers thoroughly, methods that are more 
affordable and more repeatable are needed. 

The differences between regression test- 
ing and performance testing are echoed in 
the efficiencies that automation can bring 
to the process. In system-performance test- 
ing, the queries and activity that are gen- 
erated by a single client workstation can 
be stored and played back—usually by a 
RISC-based Unix workstation—to deter- 
mine how the system will perform under 
realistic deployment loading. 

Looked at another way, regression-test- 
ing tools test an application’s functional- 
ity and features. They sit between the client 


WIZRULE For WINDOWS 


e A powerful data mining tool 


e Provides tremendous insight into your database by 


revealing hidden patterns and relationships 
Purge your database of costly errors 


workstation and 
the user, captur- 
ing and playing 
back user-inter- 
face responses. 
In addition, re- 
gression-testing 
tools must coex- 
ist on the system 
being tested, cre- 
ating and run- 
ning test scripts, 
all the while as- 
suming that the 
testing tool has 
no effect what- 
soever on the ap- 
plication’s functionality. 

System-performance 
testing tools sit between 
the client and the server, 
capturing and playing back the interac- 
tions between the two computers to test 
the reaction of the server. Load- and per- 
formance-testing software can coexist on 
a system under test with the application 
being used to generate the load. But, as is 
the case with LoadRunner/PC and pre Vue 
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application and is just taking up space. 
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— Pure Software’s code monitor, Pure 
damni Coverage, shows what code is being 
used and how often. This can identify 
code that’s never used at all but has 
somehow made its way into the 


C/S, it's most often exe- 
cuted on separate test 
workstations, apart from 
the server being tested 
and the actual application clients. 


Making Testing a Suite Deal 

In regression- and performance-testing 
products alike, the trend is toward com- 
bining several different functions into a 
complete, automated testing suite. Levels 


available to other companies whose products or 


A REVOLUTION IN DATABASE AUDITING! 


WizRule for Windows reveals rules and 
errors in the contentis of a database 


WizRule for Windows: 


m Reads databases created by all 
popular applications (Access?, 
Clipper®, dBASE®, FoxPro®, Paradox, 
etc.)through ODBC 
Independently discovers known and 
unknown rules which govern the 
contents of a database 
Identifies records deviating from the 
rules: such deviations indicate 
“suspect” errors in the database 


WizRule for Windows is based on a unique mathematical algorithm 
(patent pending) by which it independently discovers qualitative and 
quantitative rules within a database. There is no need to specify the rules 
in advance — WizRule for Windows automatically detects the governing 
rules of the database. 


WizSoft Inc., 945 Concord Street, Framingham, MA 01701 
Phone: 508 620 4554 Fax: 508 879 0698 
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Ё rom time to time we make the BYTE subscriber list 


services would be of interest to our readers. We take 
great care to screen these companies, choosing only those 
who are reputable. Furthermore, subscriber names are 
made available for direct mail purposes only; 
telemarketing calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving 
information of interest to them via the mail. While we 
believe this information is of benefit to our subscribers, we 
firmly respect the wishes of any subscriber who does not 
want to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request 
(including your magazine mailing label, name, address, 
and subscription account number) to: 


BUTE BYTE Magazine Subscriber Services 
PO Box 555, Hightstown, NJ 08520 


A Division of The McGraw-Hill Companies 
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"Microsoft Visual C++™ means productivity through 
reuse and the fact that OEW can reverse-engineer 


"We've been developing a complex Client/Server applica- any standard С++ source code supports our 
tion using C++ and SQL. OEW does a tremendous mission. OEW can reverse-engineer Microsoft 
job increasing our productivity. Today we wouldn't Foundation Classes and re-generate them as part 
even think about working without it." of a new application ready to be compiled and 
Karl Kessler, Worldcom debugged by Visual С++.” 


Don Johnson, Microsoft 


"Every once in a while, a tool appears on the market that 
makes you think how did | ever manage before this 
"| am in awe of this tool. It’s the, best thing I’ve seen for C++ came along. OEW is just that kind of tool." 
development in its price category.” lan White, Consultant at Westinghouse 
Mick Hittesdorf, Andersen Consulting 


` htto:/ 


"OEW's functionality and its design make OEW.a very 
powerful and:easy to learn CASE tool for object- 
oriented software development. OEW not only 
supports all phases of the development process, | 
it also generates а great deal of very useful project “TopControl, implemented on windows and OS/2 systems 


Www.isg.de 


documentation. | really.can recommend OFW. to «\ „using C++, enables ifs user to remotely control 
anyone who considers developing objeckoriented "* mainframe computing centers. OEW has shown an 
software with C++.” | ‚ outstanding performance in the quality control of 
Torsten Staab, Sky-Logic-  TopControl's development.” 
5c, WE NA | Dr. les am Systemhaus CSF 
P | 
“Informix provides leading edge edipology for parallel 2 
relational database systems. With the new OEW 
V2.1, there is finally an ейсіеп су to map C++ = "OEW has convinced me. Innovative Software's 24-hour 
designs to our DBMS.” ' customer support is as important as the program 
Oliver номеа, Informix itself: whenever | have a question or a problem, 


| receive a highly competent answer right away." 
Ora Jaervinen, Digital Equipment 


OEW is available on all major platforms. For more information contact: 


OEW International — = ™ 
Innovative Software GmbH © +49 69 236929 Fax +49 69 236930 — 


Australia - OSE © +61 52 377388 Fax «61 52 377054 
Austria - Ambit © +43 1 5354690 Fax +43 1 53546909 Terasoft Technology Corporation 
BeNeLux - Protools Software © +31 20 645 5023 Fax +31 20 640 3341 

Finland - Micromax Systems Ky © +358 О 4002014 Fax +358 О 4003024 3 

France - ki © +331 34657777 Fax +331 34659097 22 l East Main Street 
Germany - Kessler Software © +49 551 507620 Fax +49 551 5076222 Milford, Ma 01757 


italy - ISA © +39 323 922066 Fax +39 323 925208 

it - Rodnik Software © +7 095 1137001 Fax 47 95 3169754 Phone (508) 634-8400 
Sweden - Fox Data © +46 8 6268100 Fax +46 8 6269808 Fax (508) 634-8236 
Switzerland - ProArt Informatik Ф +41 31 9712373 Fax +41 31 9712307 

UK - Silicon River © +44 181 3177777 Fax +44 181 3167778 CompuServe 73602,2737 


USA, Canodo - Terasoft © +1 508 6348400 Fax +1 508 6348236 
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Data Compression 
Library Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across multiple platforms! 


The PKWARE Data Compression Library products offer an all-purpose data 
compression algorithm that compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine-tuned for maximum 
speed or compression efficiency. The use of application-defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP? file format. 


Versions available for DOS, OS/2, Windows, Win32, DOS32, and UNIX 
(call for latest platform availability). 


ah ° Compatible with | «.. * Compatible with 


>P ІВМ Cset/2 & Microsoft Win- 
Borland С++ for dows 3.x appli- 
OS/2. cations. 


for OS/2 $350 for Windows $350 


\ 


COMPRESSION | 


e Separate versions 
for Inte], Alpha 
object, and Power 
ЕЄ. 


* Compatible with 
popular 16-bit lan- 
guage compilers. 


for Win32 $375 ea. 


2 78 e Separate versions see з 
COMPRESSION P _ пзш 


for DOS $275 


e Compatible with 
most 32-bit DOS 
extenders. 


for SCO, AIX, 
Solaris 1.x Sparc, 
Solaris 2.x Sparc, 
Solaris 2.x X86, 
UnixWare and 
Linux. Y 


for Unix $450 ea. 


for DOS32 $350 


Please add $5.00 Shipping & Handling 
per package in the U.S. & Canada; 
$11.25 overseas. Wisconsin residents 
please add applicable state & county 
sales tax. No COD. 


i [=] 


PKWARE... 


The Data Compression Experts® 


9025 N. Deerwood Drive 

Brown Deer, WI 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 
WEB: http://www.pkware.com 


of integration and functionality vary among 
specific products, but most include func- 
tional blocks that correspond to four basic 
areas: test development, test repository, 
test performance, and defect tracking. 

Like the program development cycle, 
test development can be divided into de- 
sign and coding stages. Programs such as 
QAPlanner, from Segue Software, aid the 
test process by imposing a specific disci- 
pline on the testing team. Once you've 
created a test plan, the product builds the 
test script, either by capturing actions and 
responses, enabling script creation through 
a programming language, or both. 

After you've built the initial test script, 


aR RUN NETTE. - 
Types of Automated Testing 


Regression 


* Checks out application 
functionality. 


e Tests all possible user inputs— 
mouse, keyboard, and data. 


* Requires thousands of tests. 


Server Load 


° Measures system performance 
and response. 


* Simulates multiple simultaneous 
users. 


* Ensures that a system delivers 
the correct services and data to 
client applications. 


Code Monitoring 

* Examines performance of 
program modules and code 
sections. 


e Checks for code that’s never 
executed. 


e Finds heavy-use routines to 
optimize. 


* Locates memory leaks to plug. 


the next job is to create a reusable test 
repository, which offers several advan- 
tages. You can archive tests and run them 
repeatedly, which brings discipline to the 
process. Also, you can rerun tests from 
known intermediate points— not just from 
the beginning— which can save time and 
money. Finally, you can build tests on oth- 
er known tests, making the entire testing 
process more complete. 

Some in the testing field believe the 
repository function of an automated test 


suite is the most important benefit the tool 
brings to the testing process. More than 
any other component, the test repository 


Copyright 1995, PKWARE, Inc. PKWARE, the PKWARE logo, PKZIP, and the PKWARE Data Compression Library are registered trademarks of 
PKWARE, !nc. Trademarks oí other companies mentioned here appear for identification purposes only and are the property of their respective 


companies. BY 1 -96 
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Were Fr ee 
for the next 


30 days, 


if you are. 


System Architect is 
the award winning 
client/server soft- 
ware engineering 


tool that delivers 


higher performance — at a lower 

price. And to show you, we'll send you 

a copy of System Architect" to evalu- 

ate for 30 days — absolutely free. 

OBJECT-ORIENTED A@D 

Implement your OO design using SA 

Object. Some of the features include: 

• Support for Booch, Shlaer/Mellor, 
OMT, Coad/Yourdon, and Use Case 

* User-extensible repository 

* Automatic creation of data models 
from class models 

* Roundtrip engineering with C++ 


* Generates Smalltalk 


©1996 Popkin Software & Systems, Inc. The System Architect logo is a trademark of Popkin Software & Systems, Inc. 
All other brand and product names are trademarks or registered trademarks of their respective holders. 
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ADVANCED DATA MODELING 

Develop your server design using SA's 

data modeling capabilities: 

* Comprehensive support for the DBA 
function 

* Generates DDL from data models for 
Oracle, Informix, SQL Server, Access, 
SYBASE and many others 

e Support for physical/logical data 
modeling 

• Specify referential integrity rules 

* Trigger & Stored Procedure editors 


SA family of took stores BPR, Structured 
Analysis & Design, Object-Oriented Analysis 
C Design and Data Modeling information 
in a multi-user, shared repository. 


/2 


1 


STRUCTURED A&D 
Develop your client/server design using: 
* Information Engineering 
* Yourdon/DeMarco (event-driven) 

* Gane & Sarson 
* Ward & Mellor (real-time) 
* Decomposition diagrams 
* SSADM IV 
BPR 
Popkin Software has introduced a business 
process reengineering tool. Call for details. 
55,000 USERS 
CAN'T BE WRONG 
That’s the number of satisfied SA users 
worldwide, and it’s growing every day. 


TRY IT FREE For 30 Days. 


То QUALIFY For AN 
EVALUATION Copy OF SA, 
CALL 800-732-5227, EXT. 695 
OR Fax 212-571-3436. 


* Offer good in US and Canada only. See distributor 
telephone numbers below for international response. 


O SYSTEM 
d ARCHITECT. 


11 Park Place, New York, NY 10007 
REAL TOOLS FoR THE REAL WORLD. 


Australia (1-800) 658660 * Benelux +31-30-666 55 30 * Brazil 55-1 1-546-0246 * Chile 56-2-334-1869 * Colombia 57-1-410-1303 * Denmark 45-45-999300 

England 44-1926-450858 * Germany 49-6151-866-620 * Iceland 354-5-671920 * lraly 39-49-8700366 * Japan 81-462-73-5922 " Korea 212-751-1109 
Malaysia 60-3-757-1806 * New Zealand 61-02-346499 * Spain 34-3-415-7800 * Sweden 46-8-626-8100 * Switzerland 41-61-6922-666 
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Why Buy New? 
UPGRADE 
PERFORMANCE, 

DOWNSIZE 
COSTS 


Rave Computer's 
SPARC Compatible Upgrades 
Axilerate™ 
Rave - Exclusive Distributor ' 
= Increase the performance 
© of your SPARCstation 
from 3 to 7 times its 
= original speed with per- 
a Ll | formance upgrades from 
© T е Rave. Аз an exclusive 
Е FM distributor and authorized 
= wa EN reseller of power 
о 
= КИЙ | enhancement products, 
А = EM | Rave can provide 100% 
= 4 SPARC compatible perfor- 
© mance upgrades for 
Upgrade $$ 1, 1+ or 2 with simple almost every Sun system, 


replacement of motherboard © Sun 


microSPARC || processor ® Increase at economical price 


performance 3 to 7 times e Pratects points. Our Sun certified 
investment in memory, peripherals... technician s are extensive- 
ROSS ly trained on the installa- 


hyperSPARC Upgrades tion, maintenance and 
custom adaptation of Sun 


ША SPECrate_fp hardware and software. 
Protect your investment 
with performance 
upgrades from Rave. 
Call us today for the best 
price and service. 


6000 8000 10000 12000 


4000 


ROSS 110 MHz Quad 


ROSS 125 MHz Quad 


2000 


Axilerate™ 


"pr WEITEK 4 
Increase 2 to 5 times performance of 


SS 10, 20 or 600 MP system e SPARC 
ISA v.8 and MBus compliant © mounts ыл 


to motherboard © compatible with MARKETPLACE 
SPARC software... Reseller 
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$ 20 with Sun 712MP Upgrade 


0 


Rave Computer Association, Inc. 


36960 Metro Court • Sterling Heights, MI 48312 
Fax: (810) 939-7431 * E-Mail: info@rave.com 


1-800-966-7283 
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turns test scripts from disposable tools into 
valuable, reusable assets of the organiza- 
tion. While this alone can’t make testing an 
inexpensive proposition, it can go a long 
way toward protecting an organization’s 
investment in the entire testing process. 

Test suites that combine system perfor- 
mance and applications testing have more 
complex requirements than those that 
concentrate on either task. Performance 
Awareness’s preVue C/S, for example, 
must not only manage the functions of its 
integral load-testing capabilities but also 
work with Win Satellite, a companion 
product that creates a load by driving the 
actual application on a single Windows 
workstation. 

Once the test suite is complete, what 
happens to the results? This question is 
important for performance testing, but it’s 
absolutely critical in regression testing. 
The volume of results from thousands of 
regression tests couldn’t feasibly be ana- 
lyzed by a human tester in any useful pe- 
riod of time. A tool like Mercury Interac- 
tive’s Test Director assists the testing team 
in identifying defects, passing them back to 
the development team for correction and 
subsequent retesting. This piece of the test 
suite, more than any other, ties the testing 
process to the development cycle in a 
closed, integrated loop. 


Deep Testing 

The tests discussed thus far are aimed at 
either verifying application functionality 
or evaluating performance. While this is 
crucial data, it doesn’t give developers all 
the information they need to improve their 
applications between initial development 


Mercury Interactive Corp. 
Santa Clara, CA 

(800) 837-8911 

(408) 987-0100 

fax: (408) 982-0149 


Performance Awareness 
Raleigh, NC 

(919) 870-8800 

fax: (919) 870-7416 


Pure Software, Inc. 
Sunnyvale, CA 

(800) 353-7873 
(408) 720-1600 
fax: (408) 720-9200 


Segue Software, Inc. 
Newton, MA 

(800) 922-3771 
(617) 969-3771 
fax: (617) 969-4326 


Software Quality Assurance, Inc. 
Woburn, MA 

(800) 278-9922 

(617) 932-0110 

fax: (617) 937-3280 
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Have Your Windows’ 95 Applications 
Been Checked For Quality? — .. 


M 


With the advent of Windows 95, 
new applications are coming with increased 
complexity and sophistication. As is true of all 
complex products ... whether it's a car or a software 
package ... the bugs need to be worked out. 


Nu-Mega Technologies pioneered automatic error detection. As the industry leader, we 

are now introducing the next generation ... BoundsChecker™ Professional Edition. It revolutionizes 
automatic bug finding and takes it to new depths. In the next few months, you'll see the 
BoundsChecker Professional Edition difference. Some of the largest software development companies 
are using BoundsChecker for their Windows 95 applications. Wouldn't you like to know who? 


Nu-Mega: Improving Software Quality ... 
If You're An End-User, We'll Tell You Why. 


And If You're A Developer, We'll Show You How. 
Call | -800-4-NU-MEGA U.S. ONLY 


For International Calls (country code) + 603-889-2386 
 Nu-Mega | 


; TECHNOLOGIES INC 


P.O.Box 7780 Nashua, NH 03060-7780 
Tel (603) 889-2386 * Fax (603) 889-1135 * infoGnumega.com * http://www.numega.com/ 
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and final deployment. The problem is that 
functionality and performance tests oper- 
ate at the interface between application 
and user or between client and server. The 
tests, and the testing tools, don't go below 
the surface to look at or describe the in- 
ternal workings of an application. 

One tool that does go below the surface 
is the code-coverage monitor, which looks 
at what functions are actually called and 
executed during any application test. Pure 
Coverage, from Pure Software (Sunny- 


Because companies like Cabletron want their software 
products to stand out from the competition. 

And because they've compared embedded 

database engines and have found Raima's 
performance and reliability are second to none. 


Raima provides scalability, flexibility, reliability, 
and, above all, superior price and performance. 
For over ten years; Кайта has been providing embeddable, 


high performance database technology to leading 
commercial application developers around the world. 


Raima Database Manager^ 
Raima Object Manager" 
Velocis" Database Server 
Available for: DOS HP-UX 
Netware3&4 . OS/2 Solaris 


WindowsNT SCO QNX 
Windows 95 AIX MIPS ABI 


Spain: 34 3 225 39 95 


Australia: 61 2 419 7177 Denmark: 45 44 88 99 00 Raima Benelux: 31 35 694 4738 
Colombia: 57 1 62 10 070 Taiwan: 886 2 503 3006 Norway: 47 22 110 950 Sweden: 46 13 111 588 
Baltic States: 372 631 4009 Finland: 358 0 8045 130 Japan: 81 3 5548 6926 Russia: 7 812 316 1965 
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Raima's database technology is built into Cabletron's Spectrum, 
and into other leading software products around the world. 


Isn't it time you start trusting the leaders and try Raima? 


Raima Corporation, 1605 NW Sammamish Rd. #200, Issaquah, WA 98027 USA 
Inside the U.S.: 1-800-275-4724, Outside the U.S.: 206-557-0200 
Fax: 206-557-5200, Internet: sales@raima.com 


Germany: 49 7022 9256 0 ig = 65 334 0061 Italy: 39 49 80 77 140 Argentina: 54 1 954 1414 
aima UK Ltd.: 44 1 273 819 292 France: 33 1 30 67 29 63 


vale, CA), is part of a suite of testing tools 
that look deep within the code of a client/ 
server application and return information 
that helps a development team remove un- 
necessary code, optimize large program 
blocks, and track memory leaks. 

Pure Test Expert, the tool's manage- 
ment module, coordinates Pure Coverage, 
a regression-testing tool named Purify, and 
a performance profiler named Quantify. 
Pure Test Expert then exports the results 
of the three modules into PureDDTS, its 


bletron 
nagement. 


Why? 


Call 1-800-ASK-4-RAIMA 


Contact Raima for profiles 
of other demanding 
Raima customers. 


RAIMA 


If it’s fast - it’s Raima. 
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error-tracking and test-repository module. 
Error tracking is the component that en- 
ables a development team to control, mon- 
itor, and manage the process of defect 
elimination. In other words, once a team 
has identified a bug, this tracking software 
helps make sure it's eliminated. 

None of the Pure Software tools can re- 
place the performance and functionality 
testing of the products mentioned earlier. 
However, they can be a valuable comple- 
ment that gives a testing and development 
team a more detailed and accurate picture 
of many facets of system performance and 
functionality. 


Test Early 

In the end, it's the integration of testing 
into the development process that's most 
important. When a development team con- 
siders testing to be just another hurdle 
to overcome before an application finally 
ships, there's a great temptation to treat 
the testing procedure as a separate, final 
step that's otherwise unrelated to the total 
development process. While this ensures 
that nearly completed applications are ac- 
tually tested, it can also mean that little 
or no testing is done earlier in the devel- 
opment process. 

The greatest problem with making test- 
ing a discrete step at the end of the devel- 
opment cycle is that by the time defects 
are found—and testing will always find 
defects—they are difficult and expensive 
to correct. Incremental testing during de- 
velopment requires the discipline of a for- 
mal testing procedure that’s applied in par- 
alle] with the software development. One 
way to force this parallelism is to use a 
separate team of individual testers. But 
this isn’t needed if you employ automated 
testing tools effectively. 

What, then, is the future of automated 
testing tools? Increased integration is the 
direction in which every major tool vendor 
is headed. Specifically, vendors recognize 
that users want to be able to test client/ 
server systems from beginning to end, 
from the functionality of client applica- 
tions to raw server performance, without 
having to change the tool interface or the 
scripting language. Finally, developers are 
recognizing the importance of a strong 
testing methodology and a high degree of 
reusability in bringing rationality to the 
process of making applications and sys- 
tems work the way that users expect. Ш 


Curtis Franklin is director of labs at Client/ 


Server Labs in Atlanta. You can contact him 
on the Internet at cfranklin@cslinc.com or on 
BIX c/o “editors.” 


Circle 605 on Inquiry Card (RESELLERS: 606). 


With a Little Help from My Tools 
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STEVE GILLMOR 


oday's Windows programs } 
require interactive help sys- | 
tems. GUI-based program- i 
ming technologies, such as | 
Delphi, PowerBuilder, and Visual Ba- 
sic, have reduced the cost of developing | 
complex applications, but their graphical 
nature and the Windows mind-set mean | 
that users turn to on-line help more than 
ever and rely less on traditional printed 
documentation. 

For some programmers, creating help 
is an unwanted distraction from the rest | 
of the development process. But the good 1 | 
news is that help is available for them, 
too. Help-authoring applications have 
evolved from simple add-in utilities to 
powerful systems—both integrated and 
stand-alone—that blend multimedia and 
interactive tutorial techniques. With Win- | 
dows 95, Microsoft has fine-tuned its | 1 
help-engine technology. 

Creating help files can still be a daunt- 
ing task, however. Not only do you have | | 
to see beyond a welter of obscure control f | 
codes and formatting options to envi- 
sion your final results, you also must B 
learn how to organize complex infor- 
mation into a framework that will be 
intuitively apparent to the end user. Add- 
ing in the new technologies of digital 
video and audio is yet another hurdle, 
and the transition from Windows 3.x to 
Windows 95 and beyond offers new com- 
plications. 


Microsoft's Help 

The Windows 3.x help system enables 
developers to create sets of topics, each 
made up of text files and graphics. Users move through this in- 
formation by clicking on hot spots, searching keywords, or brows- 
ing related sequences. You can open secondary windows with sup- 
plementary instructions and access context-sensitive help via the 
F1 key or dialog-box buttons. 

With the release of the Access 2.0 Development Toolkit, Mi- 
crosoft provided a Help Compiler Guide manual along with its 
core group of three help utilities: the Help Compiler, Hotspot 
Editor, and Multiple-Resolution Bitmap Compiler. To use these 
three utilities, you need a word processor or text editor that has 
the ability to save files in Rich Text Format (RTF); most devel- 


Windows applications 
cry out for on-line help 
systems. Here's a look 
at the tools and 
technologies that 
simplify their creation. 
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opers use Microsoft Word 2.0 or higher. 

In this particular help system, Word 
control codes define the various elements 
of the topic file. For instance, a “$” foot- 
note indicates the title of a topic, and 
double-underlined text or text in strike- 
through mode represents a jump to an- 
other topic. A single underline specifies 
a temporary pop-up window, something 
that's often used for a brief definition or 
an additional note. 

Windows 3.x's WinHelp supports four types of graphics: bit 
map, metafile, hypergraphic, and multiple-resolution bit map. 
You can create and modify bit maps in Windows' Paintbrush 
accessory, with a maximum of 16 colors. In addition, you can de- 
fine a graphic as a jump or hot spot in code or use the Hotspot 
Editor to create hypergraphics, which have multiple hot spots. The 
Multiple-Resolution Bitmap Compiler combines CGA, EGA, 
УСА, and 8514 versions into a single bit map suitable for opti- 
mal display on almost any system. (See the figure "Creating 
Help" on page 1 12DM 18, which diagrams the tasks associated 
with creating a help system.) continued 
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Add-Ins for Adding Оп 

Help-authoring software falls into two 
main categories: add-in packages based 
on Microsoft Word for Windows, and 
stand-alone systems with built-in RTF 
word processing tools. Most add-in pack- 
ages leverage typical Word document tem- 
plates, translating heading styles into the 
various help components via Word or pro- 
prietary macros. The title page becomes a 
contents page, index entries become search 
keys, footnotes are converted to pop-up 
windows, and bookmarks are replaced by 
hypertext jumps. 

The add-ins take advantage of Word's 
spell-checking, custom-menu, and graph- 
ics-handling tools. Details such as com- 
piler command-line switches are handled 
by point-and-click interfaces; many pack- 
ages display custom floating tool palettes 
that create, edit, and save various help-file 
elements. 

With Blue Sky Software’s (La Jolla, 
CA) RoboHelp, you click on the Topic 
button, type a title in the Help Topic Title 
box, and click on OK. RoboHelp then in- 
serts the appropriate footnotes into the 
project's Word document and highlights 
the template's New Topic Text placeholder 
for your next entry. 

You can create both a jump and the top- 
ic you want to jump to at the same time: 
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It's as simple as clicking 
on the Jump button, typ- 
ing the hot-spot text, and 
clicking on Topic New. | 
The program suggests a topic title and a 
search keyword based on the selected hot- 
spot text; you can add additional keywords, 
separated by semicolons. Other help fea- 
tures, such as pop-ups, secondary win- 
dows, and macros, are generated with sim- 
ilar steps. (See the screen above.) 

Some packages offer unique approach- 
es to these fundamental tasks. Solution- 
soft’s (Sunnyvale, CA) HelpBreeze, for 
example, leverages Word 6.0’s Wizard 
technology with its Topic Wizard tool. 
You click on the toolbar’s Wizard icon 


features. 
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. Help with WinWord: RoboHelp 95, from Blue Sky 
Я Software, adds enhanced floating tool palettes to 
the Word for Windows interface that let you 
access help-authoring tasks. When the Test Mode 
palette is active, RoboHelp simulates most 
WinHelp capabilities, including hot-spot and index 


and follow the interactive directions. 
The Topic Wizard tool can automate 
the creation of help topics based on 
predefined text files, generate index 
topics with alphabetical buttons, and 
speed up the creation of 


detailed documentation for Help stands alone: 
на А | " ForeHelp, a stand- 
programming-languag sions adhue 
functions and macros. system from 
ForeFront, delivers Contents 
On-Line as Well as in Print r awl n La Expanding rl 
Several packages specialize ^ while you're felons Г) 


in generating both printed 
and on-line documentation 
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. " see any topic and 
from a single source file. не immediate links Ups, Search keywords, and macro hot 
WexTech Systems’ (New in visual form, spots. You can get a quick look at a top- 
York, NY) Doc-To-Help Wle the Grapher ic by pulling down View/Topic Pre- 
< ' provides a à 
package intelligently maps hierarchical tree view from the menu. 
linear documents to their structure with Graphics pose a tougher problem, 
hypertext equivalents while branching. and handling them can be a signif- 


maintaining markers for ma- 
terial as help-only or document-only. 

Doc-To-Help automatically builds main 
topics from your document's table of con- 
tents, creates jumps based on styles and 
chapter and page references, and then com- 
piles a keyword list from the original doc- 
ument index. For your printed version, you 
can use customizable document templates 
that handle headers, footers, sideheads, 
table formatting, even and odd pages, gut- 
ters, page numbering, cross-references, 
and margin notes. 

Virtual Media Technology's (North 
Sydney, Australia) HDK uses a Word 
template to add two buttons to the 
toolbar. One launches a new help 
project, converts the source document, 
and compiles the results. The other 
tests the file from within Word. 

The program allows you to speci- 
fy the particular Word styles used to 
determine topics, as well as those to 
be excluded from the on-line version. 
You can also sub- 
stitute paragraph 
styles during con- 
version—for ex- 
ample, to replace 
the styles that are 
suitable for print- 
ed output with those that generate hyper- 
text formatting. HDK creates a subdirec- 
tory for the new files, leaving the original 
document unmodified. 

Add-in products differ in their approach 
to letting you view help files during de- 
velopment. The trend is toward simulat- 
ing the WinHelp display environment and 
debugging help files before compiling. 
RoboHelp 3.0's new HelpCheck Tools in- 
cludes an Error Wizard and a Check Mode 
for detecting syntax problems. You can 
access the Link Tester to test jumps, pop- 
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icant bottleneck for Word add-ins. 
WexTech's solution to this is a companion 
product for Doc-To-Help, called Quicture. 
It off-loads embedded Word graphics to 
separate compressed files, substituting 
them with placeholders that preserve scal- 
ing, cropping, and borders. Another Wex- 
Tech product, Smooth Scaling, intelli- 
gently scales bit-mapped screen shots and 
other graphics to between 10 percent and 
90 percent of their original size while re- 
taining legibility. 


Stand-Alone Tools 

Stand-alone systems can be a little friend- 
lier than add-ins. They shield the user from 
Word’s RTF codes, graphics placehold- 
ers, and compiling delays. 

ForeFront’s (Boulder, CO) ForeHelp 
incorporates help-like navigation from the 
editing screen anda WYSIWYG test mode 
that you access by pressing F10. From here 
you can single-click your way through 
compiled-speed displays of most help fea- 
tures, including jumps, pop-ups, brows- 
ing sequences, most macros, and embed- 
ded windows. You can check some of the 
options, such as bookmarks, annotations, 
and printing, only in the compiled version. 

Stand-alones offer full-featured word 
processors for shops that use WordPer- 
fect, Word Pro (formerly Ami Pro), or oth- 
er editors that can’t provide direct input 
to help systems. Standard features of these 
stand-alone systems include cut, copy, 
paste, tabs, indents, paragraph styles, book- 
marks, and spelling checkers; some fea- 
tures, such as find/replace, are extended 
and support the conversion of strings to 
pop-ups, jumps, keyword references, and 
macros. 

Techniques for viewing help-topic struc- 
ture vary from vendor to vendor. Hyper- ' 
Act’s (Coralville, ТА) Help Writer’s As- 


Where would the most powerful 


development tool be without the recycling 
genius of edwin hoogerbeets? 


If Edwin Hoogerbeets 
were a developer, he'd be 

a proud man. Because new 
Microsoft? Visual C++ 4.0" 
is based on the very 
principle he lives by: 
Never create from scratch. 


Who is Edwin Hoogerbeets? 

А recycling genius who sees every 
used object as an opportunity for 
creative brilliance. The same way 
a developer might if he or she 
used new Visual С++ 4.0. No other 
development tool offers such 
reusability, allowing you to deliver 


more robust applications in less time. 


Now you can recycle just about 
anything—but you don't have to 


be a genius to do it. The new 
Component Gallery allows you 

to store and reuse your own C++ 
components and OLE controls, as 
well as 3rd-party components. And, 
MFC 4.0 gives you more than 150 
classes and 120,000 lines of code 
you don't have to write or test. 


The new Developer Studio makes 
reuse intuitive. With ClassView, 
you can view the relationships 
between classes. You'll even 
have one-click access to the MSDN 
Development Library, Microsoft 
Visual Test, Fortran PowerStation, 
and Microsoft Visual SourceSafe" 
version control system. And of 
course, expanded С++ language 
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support, including namespaces апа 
RTTI, gives you added flexibility. 


Now that you have a better idea of 
what's possible when you recycle, 
start with a Visual С++ Subscription, 
which includes the Visual С++ 
development system 4.0, plus 
three additional Subscription 
Releases shipped automatically. 


For more information about the 
Visual C++ 4.0 Subscription, or to get 
your free Developer Roadmap CD, 
call (800) 719-5577, Dept. 7JW. 
You can also get information at 
http://www.microsoft.com/ visualc 
or by calling one of the resellers 
listed below. Who knows? You 

just might become the next 

Edwin Hoogerbeets. 
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Component Gallery. 
Quick access to OLE 
controls and reusable 
C++ components. 


MFC 4.0 Library. 
Adds latest support for 
Windows? 95 controls. 


Client-Server Support. 
Built-in Jet database 
engine and ODBC 
support to access 
enterprise data. 


Custom AppWizard. 
Now create your own 
AppWizard for your 
unique application 
needs. 


Multiple Platform 
Support. Target Intel, 
RISC," and Macintosh®* 
platforms with a single 
codebase. 


ASAP Software Express 
(800) 883-2911 


Programmer's Shop 
(800) 446-1185 


Programmers Paradise 
(800) 892-1187 


Software Spectrum 
(800) 840-8194 


= 
Microsoft 
WHERE DO YOU WANT. TO GO TODAY?" 


*Versions of Visual C++ 4.0 for RISC and 
Macintosh available separately. ©1995 
Microsoft Corporation. АН rights reserved. 
Microsoft and Windows are registered 
trademarks and Visual C++, Visual Source- 
Safe and Where do you want to go today? 
are trademarks of Microsoft Corporation. 
inte! is a registered tradernark of intel 
Corporation. Macintosh is a registered 
trademark of Apple Computer, Inc. 
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sistant 2.0 sports a multiwindowed visual 
editor that lets you manage topic trees via 
drag and drop. ForeHelp offers three ways 
of getting an overview of your project: the 
map-like Navigator interface; the Grapher 
hierarchical directory-tree tool; and the 
Reporter, which helps you view or print 
context-sensitive information needed to 
tie an applications program to each topic. 
(See the screen on page 112DM 16.) 

Software Interphase's (Foster, RI) Help 
Magician Pro 3.1 includes a Topic Out- 
liner/Navigator as well as robust project 
management tools. These tools protect 
members of a help development team from 
inadvertent use of multiple topic titles, 
context strings, and context ID numbers. 
Window attributes, macros, compiler op- 
tions, and build tags for conditional inclu- 
sion of topics are available to everyone 
working on the project. 

The line between add-in and stand-alone 
help tools blurs when developers build in 
enhanced features. Most packages add sup- 
port for 256 colors, background water- 
marks, printing of multiple topics, and full- 
text searching. Macro editing and browse 
sequencing are much more user friendly, 
as is the process of adding multimedia ef- 
fects, including sound, animation, slide 
shows, and video clips. 


New with 95 
With the release of Windows 95, much of 
this extended technology is now included 
in the new WinHelp 4.0 engine. You can 
now take advantage of up to 16 million 
colors (up from 256), built-in video support 
(with WAV files on the way), and multi- 
topic and book printing. The interface is 
much improved, with a Contents tab that 
displays an expandable/collapsible hier- 
archical view with books and pages. 

You can integrate multiple help files in 


the Contents view and search them 
with multilevel keywords via the 
new Index interface. The Find tab 
provides full-text search for any 
word or phrase; the help author can 
create an FTS index file, or it can 
be generated automatically the first 
time the user accesses the Find tab. 

Secondary windows now use the 
Windows 95 shortcut-button tech- 
nology, taking users to the appro- 
priate application command while 
leaving the interactive instructions 
visible. Communication is possi- 
ble between help and applications 
in both directions, a key to train- 
ing-card systems. 

Other Windows 95 system tools 
include right-mouse-button context 
menus, drag-and-drop text selec- 
tion, and additional font function- 
ality. You can also launch 26 new 
macro functions via new author- 
able buttons, as well as define two 
different types of keywords to fur- 
ther enhance the links between help 
topics. 

RoboHelp Office includes a beta 
copy of RoboHelp 95 and the 
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Moving to WinHelp "96 Kit. The Help-authoring software falls into two major categories: add-ins to 


latter consists of the book Master- 


Word for Windows and stand-alone applications that simulate 
Windows help features before compiling. But whichever approach 


ing Windows 95 Help and the Port- уои choose, the process is complex. 


ing Tool application. This Win- 
dows 95 application helps you design and 
create a Contents tab, add new Windows 
95 style buttons to main and secondary 
windows, and link multiple help files with 
a combined index in the Contents view. 
The RoboHelp 95 package is shipped 
together with the royalty-free Smart- 
Help OLE Control (OCX), which eases the 
coding of context-sensitive help with Ac- 
cess 95, Visual Basic 4.0, Visual C++ 4.0, 
and other OCX-compatible development 
environments. You 
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fax: (619) 459-6366 


Virtual Media Technology) 
Cherry Hill, NJ 

(609) 424-6565 

fax: (609) 424-0785 


(319) 351-8413 
fax: (319) 351-8413 


Blue Sky Software Software Interphase, Inc. 
La Joila, CA Foster, RI 

(800) 459-2356 (BOO) 542-2742 

(619) 459-6365 (401) 397-2340 


fax: (401) 397-6814 


| http://www.blue-sky.com/ Solutionsoft, Inc. 
DEK Software Sunnyvale, CA 
(U.S. distributor for (408) 736-1431 


fax: (408) 736-4013 
solnsoft@ix.netcom.com 


Virtual Media Technology, Ltd. 
North Sydney, New South Wales, 


75143.3631@compuserve.com : 
Australia 

ForeFront, Inc. + 011 61 2 959 2355 
Boulder, CO fax: + 011 61 2 953 4044 
(303) 499-9181 

| fax: (303) 494-5446 E ratie a 
HyperAct, Inc. (800) 939-8324 
Coralville, ІА (212) 949-9595 


fax: (212) 949-4007 
71333.1400@compuserve.com 
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simply drag and 
drop the SmartHelp 
button in the appli- 
cation form and se- 
lect the target help 
file. The OCX dis- 
plays a list of all the 
search keywords; 
you visually select 
each topic with no 
need to know or 
manage topic IDs 
or context numbers. 


The Future 

Help with help has 
certainly come a 
long way, and all 
major vendors will 


be supplying Windows 95 versions for 
their products. Support will continue for 
the existing Windows 3.x base; legacy help 
files will run without modification with 
the new engines. Most companies are com- 
mitted to continuing 16-bit support for the 
immediate future, standardizing their pro- 
prietary extensions around the Windows 
95 look and feel. 

The future for help-authoring systems 
is likely to expand significantly as the 
growth of CD-ROM and the World Wide 
Web offers increased opportunities for 
education, training, and information ex- 
change. The huge installed base of Win- 
Help players makes help-authoring tools 
an attractive platform that can be used for 
multimedia development. The new Win- 
dows 95 help technology promises to trans- 
form on-line documentation from a nec- 
essary evil to an interactive partner without 
peer. M 


Steve Gillmor is director of Southern Digital, 
a consulting firm in Charlestown, South Car- 
olina, and a senior vice president of Barkley 
Communications. He is coauthor of Using 
Visual Basic 3 (Que/Prentice-Hall, 1993). 
He can be reached on the Internet at sgillmor 
@aol.com, on CompuServe at 72662.3701, 
or on BIX c/o "editors." 


Power Objects. 
cause every line of code you write 
ends up on your face. 


Unnecessary and repetitive code takes its toll. On your business, on your mind, and, yes, even your 

face. But relax. Apple®, the experts in easy to use technology, has teamed up with Oracle, the database 

experts, to bring you a winning business solution, Oracle Power Objects ™. 

nal Editior A visual programming tool, Power Objects Power Visual 
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To eliminate unnecessary lines of code from your | i day by calling Apple 

programming, and perhaps elsewhere, buy Oracle B 

Power Objects today, before it's too late. Available for 

both Macintosh and Windows in the Personal or oracie 

MacOS  Forwindows Client/Server Edition. wf see the Apple reseller nearest yo 
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Move to the Plus Side of Math — 


A 7 
EX IMSL. Math Module 


_ NEW 


for C++... 


positively the eastest way 


to develop technical applications! 


Get your math from the math experts. 


Now the object-oriented development tools you need are available as class libraries from the 
name you have relied on for nearly 25 years for numerical analysis and technical application 
development. The IMSL Math Module for C++ is the first release from Visual Numerics’ 
new family of object-oriented development tools, Visual Numerics’ ObjectSwite”. 


The IMSL Math Module for C++ is a unique cross-platform, object-oriented C++ class library that speeds your 
application development by giving you advanced mathematical and basic statistical components that are robust, 
reusable, and save you time on code development and maintenance. 


» Includes classes in a variety of precisions for complex arithmetic, 
vectors, matrices, matrix decomposition, interpolation and 


approximation, pseudorandom number generation. 


» Conforms to established conventions of C++ programming. 


» Built upon efficient algorithms. 
» Includes comprehensive online documentation. 


Coming Soon! 


Two new members to the ObjectSu;re family! 


IMSL IMSL 
Business Charting Signal Processing 
Module for С++ Module for С++ 


— 


An object-oriented class A class library of reusable 

library of business graphs components to solve signal 

such as bar charts, pie charts, processing problems involving 

scatter plots, and 3D surface complex numbers, vector and 

and contour plots. matrix computations, signals and 
systems, filter approximation, 
filter realization and much more! 


Supported systems: 
* Intel-based PCs running Windows? with Win32s™ or Windows NT" 


* Sun Microsystems and Hewlett-Packard workstations 
* Coming soon for Windows? 95 


IM S I Fortran and С/С++ ү 
Application Development Tools PURIFY'd. 


Visual Numerics and IMSL are registered in the U.S. Patent and Trademark Office by, and ObjectSuite is 
a trademark of, Visual Numerics, Inc. Windows, Windows NT and Windows 95 are trademarks or 
registered trademarks of Microsoft Corporation. All other product and company names are trademarks or 
registered trademarks of their respectiva companies. 


When you build your applications with the 
IMSL Math Module for C++ you will: 


» dramatically decrease your 
development time. 


>» save thousands of dollars in design, 
testing and maintenance. | 


>» get comprehensive online 
documentation. 


>» save — no run time fees. 


J> develop object-oriented 
cross-platform. solutions. 


“Т prefer the way Visual Numerics IMSL Math Module 

for C++ works over other commercially available C++ class 
libraries. It has an easier installation, richer functionality, 
better performance and outstanding documentation.” 


— Jakob Kamm 
Senior Systems Designer 
Consultant for Swiss Bank Corporation 
Switzerland 


Get your math from the math experts. Call today! 


1-800-364-8880 
Visual Miimetics 


phone (713) 954-6785 fax (713) 781-9260 
e-mail: gibson @ houston.vni.com 
http://www.vni.com 


London +44 (0) 1753-790600 • Paris +33-1-46-93-94-20 
Stuttgart +49-711-13287-0 * Taiwan 886 (0) 2-727-2255 »* Tokyo +81-3-5689-7550 
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FIRST REAL-TIME 


DOS EXTENDER w 

TNT Realtime DOS-Extender 
8.0 ($995) is designed for devel- 
oping embedded applications 
that run with DOS. According to 
Phar Lap, it’s the first real-time 
DOS extender. Based on a Phar 
Lap—defined subset of the Win32 
API, it works with 32-bit com- 
pilers from Borland, Microsoft, 
and Watcom, as well as off-the- 


shelf debuggers, DOS drivers, 
and other Win32 APlI-compati- 
ble tools. 

TNT Realtime DOS-Extender 
supports Win32 synchronization 
objects, including semaphores, 
mutexes, pipes, and event meth- 
ods. Other real-time features in- 
clude preemptable disk and key- 
board drivers, interrupt-driven 
mouse and printer drivers, and 
priority-based threads. 


canst. short  moffs[2][12) = 


t /* јап feb ваг 


{_gutime, 0:51) 
[clkwork.c:77] 
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epr вет jun jul sug sep oct nov dec */ 
t 0, 3), 60, 91, 121, 152, 182, 213, 244, 274, 305, 335 ), 
{ 0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334 ) 


[ gmtime.c:77] | 


Contact: Phar Lap Software, 
Inc., Cambridge, MA, (617) 
661-1510; info pharlap.com; 
http://www. pharlap.com. 
Circle 1027 on Inquiry Card. 


CLASS MANAGER FOR 
VISUAL BASIC 4.0 


Adding features that make Vi- 
sual Basic 4.0 more “OOP-like,” 
Sheridan Software’s ClassAssist 
($249) has three 
major elements: 
an IDE, for cre- 
ating and man- 
aging hierar- 
chies of reusable 
classes; a set 
of five visual 
base classes, 
from which you 
can derive new 
classes for spe- 
cialized custom controls; and 
WinAPI oblets—programmable 
objects that extend Visual Basic 
syntax by becoming part of the 
language. 

ClassAssist adds inheritance, 
property, and method overrides 
in derived classes; improved en- 
capsulation; and method over- 
loading. Using a point-and-click 
interface, ClassAssist lets you 
create reusable classes and over- 


ride inherited proper- 
ties. The product also 
has a Class Explorer 
that shows the relation- 
ship among classes in 
an outline view. 
Contact: Sheridan 
Software Systems, 

Inc., Melville, NY, 
(516) 753-0985; 
CompuServe: GO 
SHERIDAN; 
http://www 
.shersoft.com. 

Circle 1028 on inquiry Card. 


PC-INSTALL SUPPORTS 
WINDOWS 95/NT A. 


Widely used for the distribution 
of Windows and DOS applica- 
tions, 20/20 Software's PC-In- 
stall 4 adds improvements. The 
company has also added a ver- 
sion for Windows 95/NT ($249 
each). The product lets you con- 
trol end-user installation of soft- 
ware with a fully customizable 
look and feel by specifying 
screen colors, titles, custom 
graphics, and messages written 
in any language. 

The new versions have more 
than 20 improvements, includ- 
ing password support, file reg- 
istry updates and long filename 


TOOL SET FOR SIEMENS 800166 
MICROCONTROLLER 


If you're developing embedded applications for 
the Siemens 80C166 16-bit microcontroller, 
BSO/Tasking's integrated tool set ($2500) pro- 
vides everything you need to create a software 
masterpiece. It's available for DOS, HP9000, 
SPARC, and DEC Alpha platforms. It includes an 
ANSI C compiler with extensions for ali members 
of the 80C166 family; a Siemens-compatible 
بست‎ | — macro assembler with linker/locator, librarian, 
and object а utilities; and the fosse 166 debugger, which uses a multiwindow inter- 
face and programmable macro buttons. 
Central to the tool set is the BSO/ Tasking EDE, which provides an integrated interface to all 
the parts and pieces of the tool set. EDE includes its own language editor but is also extensible 
for integrating your favorite programming tools. 
Contact: BSO/Tasking, Dedham, MA, (617) 320-9400. 
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| | Syste Requirements ' 


support in Windows 5 95/NT, г ап 


uninstall option, and an enhanced 
PC-Shrink file compressor with 
a graphical interface. 
PC-Install uses a new menu- 
driven QuickBuild installation 
builder to streamline installation 
development. The program is 
available in English, French, 
German, and Japanese versions. 
Contact: 20/20 Software, Inc., 
Beaverton, OR, (800) 735- 
2020 or (503) 520-0504; 
http://www.twenty 
.com/~twenty. 
Circle 1029 on inquiry Card. 


TELEFORM RECOGNITION- 
ENGINE DEVELOPMENT KIT 


The high-powered recognition 
technology used in Cardiff's 
Teleform is now available in the 
Tri-CR toolkit ($1495) for Win- 
dows developers. Tri-CR en- 
hances and translates both hand- 
and machine-printed data input 
from a fax or a scanner. As the 
name implies, the toolkit uses 
multiple recognition engines 
along with a voting engine. Char- 
acters are read by each engine 
and are then correlated and an- 
alyzed by AI. 

The Tri-CR toolkit uses a 
DLL with function calls for 
hand-printed recognition, ma- 
chine-printed recognition, field 
syntax, context checking, char- 
acter/multiline segmentation, and 
dictionary matching. 

Contact: Cardiff Software, 
Inc., Carlsbad, CA, (800) 659- 
8755 or (619) 931-4500; 
hitp://www.cardiffsw.com. 
Circle 1030 on Inquiry Card. 


JANUARY 1996 BYTE 112DM 21 


m 
: 
Ў 
» 
y 
Y 
Г, 
0 
> 
m 
0 
2 
0 
ү”, 
m 
© 
т 
m 
0 
Yy 
4 
m 
r4 
" 


be 
e. 
ul 
= 
Q. 
e 
val 
ш 
= 
Ш 
б 
0 
e 
© 
= 
af 
9 
m 
a 
Û 
ч 
ч 
; 
ш 


WHAT'S NEW 


ADD SPEECH RECOGNITION 
TO WINDOWS APPLICATIONS 


Voice Tools ($179) allows you 
to make your Windows applica- 
tions work with the IBM Voice- 
Type Dictation System by pro- 
viding custom controls that make 
applications voice-compatible. 
The programming tools work 
with Visual Basic, C, and С++. 
They add the following to your 
applications: a voice record and 
playback panel, a voice com- 
mand button, a voice listbox, a 
dictation window, and a voice 
navigator. 

Aimed at developers working 
with Windows 3.1, 95, and NT, 
Voice Tools is available in 16- 
bit VBXes and 16- and 32-bit 
OCXes. Once you've included 
Voice Tools in your application, 
you can dictate notes or letters, 
do voice data entry, navigate by 
voice, and voice-activate pro- 
grammable events. 

Contact: ProNotes, Inc., 
Philadelphia, PA, (800) 706- 
6837 or (215) 533-8569; 
proinfo pronotes.com; 
http://www, pronotes.com. 
Circle 1035 on Inquiry Card. 


METRICS FOR SMALLTALK 


ObjectMetrics allows you to im- 
prove the quality of serious 
Smalltalk development projects 
by collecting and analyzing met- 


VISUALIZE THAT DATA 


rics using an object-oriented con- 
text. It indicates such problems 
as overly complex code, unnec- 
essary coupling between mod- 
ules, and misuse of inheritance. 

Included with ObjectMetrics 


—— Edit Search Pattern - demo user 


Ute Selection To: 
© Aaatilct Entiiss 


($995 for five users) is the Met- 
rics Analysis Tool, a storage and 
reporting tool for managers who 
want to graphically illustrate 
technical comparisons between 
projects. ObjectMetrics is com- 
patible with VisualWorks 1.0 
and 2.0, VisualWorks/Envy 
1.43, and Visual Smalltalk 3.0. 
Contact: ObjectSpace, Inc., 
Dallas, TX, (214) 934-2496; 
info @ objectspace.com; 
http://www. objectspace.com. 
Circle 1034 on Inquiry Card. 


C++ NETWORK 
COMMUNICATIONS LIBRARY 


Net.h++ is an object-oriented in- 
terface to network communica- 


Version 6.0 of PV-Wave is available for Windows 95/NT ($1995) and Unix ($4495). Designed as 
a RAD environment for corporate developers, this version has been extended with new data types 
and data-manipulation features that support object-oriented development. 

With an underlying foundation based in 4GL, PV-Wave is aimed at technical professionals in en- 
gineering, soani and business for data analysis and visualization without the compile, link, 

a and debug cycles required by more traditional 

programming languages. Included are inte- 
grated 2-D and 3-D graphics, image and sig- 
nal processing, animation, and volumetric ren- 
dering. An Options Programming Interface lets 
you add C or FORTRAN functions to PV-Wave. 

Optional modules include Mathematics, Sta- 
tistics, and Visual Exploration. Each module 
costs $695 for Windows and $1495 for Unix. 
Contact: Visual Numerics, Inc., Boulder, CO, 
(303) 530-9000; http://www.vni.com. 
Circle 1036 on Inquiry Card. 
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tions services that's designed for 
developing peer-to-peer and 
client/server applications. It in- 
cludes a С++ version of the 
Berkeley socket interface for pro- 
gramming TCP/IP. 

Portable among Win- 
dows, Windows 95/ 
NT, and Unix, Net.h++ 
($499) uses a three-tier 
architecture. This pro- 
vides a portable frame- 
work for working with 
network channels and 
protocols. The Com- 
munication Adapter 
layer encapsulates 
APIs (e.g., BSD sock- 
ets), the Portal layer 
provides a common 
interface to network communi- 
cations services, and the Com- 
munication Services layer in- 
cludes modules that use the 
Portal layer to provide transport- 
independent communications 
services. 

Net.h++ includes an IOstream 
module that handles communi- 
cations into and out of the Portal 
layer. This provides a persistence 
mechanism that you can use to 
transmit complex data structures 
across a network. 

Contact: Rogue Wave Soft- 
ware, Inc., Corvallis, OR, 
(800) 487-3217 or 

(503) 754-3010; 
http://www.roguewave.com. 
Circle 1031 on Inquiry Card. 


| Software Update — 


Version 3.1 of Object Master 
for Windows ($249) adds 32- 
bit support for Windows 95 and 
NT. The product is a Smalltalk- 
like integrated programming 
environment that provides you 
with browsing and editing tools 
for C and С++ development. 
You can compile, debug, and 
build applications in Visual 
C++ without leaving the Object 
Master editing environment. It 
also supports Symantec C++, 
Borland C and C++, and all 
DOS compilers. Object Master 
understands and takes advan- 
tage of programming-language 
structure by checking a file’s 
syntax when you save changes 
or add a file to a project. It also 
has multiple browser windows. 
Also new to Object Master is 
WinHelp documentation sup- 
port; transparent text-file-for- 
mat compatibility for Mac, 
Unix, Windows, and DOS; and 
keyboard emulation of various 
programming editors. 
Contact: ACI US, Inc., 
Cupertino, CA, (408) 252- 
4444; http://www.acius.com. 
Circle 1038 on Inquiry Card. 


Shipped as a code resource 
toolkit for Mac C compilers 
(1.e., MPW, ThinkC, and Met- 
rowerks), AccuSoft Image 
Format Library for the Mac 
and Power Mac is available in 
version 5.0 ($1995). You can 
incorporate raster-imaging ca- 
pabilities for 36 formats into 
your applications. These in- 
clude TIFF, JPEG, Photo CD, 
Photoshop, MacPaint, PCX, 
BMP, ASCII, Windows ICO, 
Sun Raster, X Window System, 
Brooktrout, and ТОСА. 

Other new features include 
scale-to-gray, subdegree rota- 
tion, decompress rectangle, 
color reduction technology, and 
automatic thumbnails. 

Also new is an optional 
($500) XCMD interface for 
4GLs such as FoxPro for the 
Mac. AccuSoft Image Format 
Library is also available for 
Windows 3.1, Windows NT, 
DOS, OS/2, Visual Basic, and 
Unix. 

Contact: AccuSoft Corp., 
Westborough, MA, (800) 525- 
3577 or (508) 898-2770; 
http://www.accusoft.com. 
Circle 1039 on Inquiry Card. 
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Link&Locate 386 featuring WinLink 386 
Visual Command File Builder 


Link&Locate 386 is an advanced absolute linker/locator for 32-bit as well as 
16-bit protected-mode x86 С/С++ applications. Link&Locate 386 supports the construction 
of flat and multi-segmented programs for building multi-tasking and kernel based 
embedded applications. This advanced generation tool also builds the descriptor tables 
and includes ROM-able start-up code for support of C/C++, memory management, and 
floating point applications. The Link&Locate 386 package also includes EPROM 
programmer and librarian utilities, and advanced run-time support features. 


WinLink 386 is an advanced visual command file builder. It provides a Windows 
interface along with a number of additional features to our Link&Locate 386. By combining 
these two products, the user will have a tightly integrated, Windows hosted, completely 
visual linker/locator offering advanced command file editing and manipulation capabilities. 


SI 


Systems & Software, Inc. 


Circle 607 on Inquiry Card. 


—— ee “= 


=e 


Link«Locate 386 


offers the following features: 


32-bit COFF support 
DOS and Windows NT hosted 


Support for the Microsoft, Borland, MetaWare, 
& Watcom 32-bit C/C++ Compilers 


Compatibility with most Real-Time Kernels 
OMF output is compatible with most Emulators 
Greatly increased ease of use 


Total control of table, class, group, and | 
segment ordering and addressing 


WinLink 386 


offers the following features: 


True Windows hosted development 
Presents view of program in outline form 


Eliminates complex script files by presenting a 
Windows drag-and-drop interface to the linker 


Simple drag-and-drop operations to потег 
items within application program 


Automatically recalculates address 
locations after move 


Provides fail-safe command line 
Layout options in direct and logical sequence 
Options not applicable to specific links and 


builds are not available (grayed out) to 
select from menu 


Extensive context sensitive, bubble help 


18012 Cowan, Suite 100 

Irvine, California 92714-6809 U.S.A. 
(qna) 833-1700 (800) 788-4386 Ext. 500 
Facsimile (714) 833-1900 

E-mail: sales@syssoft. com 


we'll track the stock market, 
follow the Supreme Court, 
assist in surgery, 
analyze the yen 
and turn 40,000 kids 
on to the quadratic equation. 
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Every minute of every day, our 111 brands and companies analyze, edit and 
interpret information for an ever-changing world. So you can make the most of it. 
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The McGraw-Hill Companies 


Keeping the world up to speed 
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Hardware ТТА 
New Media Is the Message 


The latest breed of PowerPC-based Macs integrates sound, speech, 
video, telephony, conferencing, ¢graphics—and an affordable price 
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he new line of Power Macs exem- 
plifies Apple's market pitch: easy- 
to-use, fully featured multimedia 
systems right out of the box. The latest 
triad—the Power Mac 7200, 7500, and 
8500—come equipped with integrated au- 
dio, video, networking, telephony, CD- 
ROM, conferencing, and speech. As you 
go higher in the line, the bundled support 
gets richer. 

Perhaps the best pitch of all is the pric- 
ing. These Power Macs, with their healthy 
collection of built-in features and prices 
ranging from $1949 (for the 90-MHz 7200 
with 8 MB of RAM) to $4199 (for the 120- 
MHz 8500 with 16 MB of RAM), will com- 
pete well against even the most aggres- 
sively priced Intel-based machines. 


Common Denominators 
All three Power Macs in this group share 
a remarkable number of similar features. 
Even though some of the similarities are 
architectural (all have three Peripheral 
Component Interconnect [PCI] slots, for 
example), most of them fulfill multime- 
dia and communications requirements. 
All models include stereo-audio input 
and output ports. The digital side of the 
systems’ audio-generation capabilities 


= 


The new Power Macs: the 7500 (left), the 8500 minitower 
(center), and the low-end 7200. All three models include 


impressive multimedia support. Apple's clever design (inset) grants 
easy access to memory slots and the motherboard. 


boasts 16 bits of resolution and a sampling 
rate up to 44.1 kHz (CD-quality sound). 
On the communications side, all models 
include 10Base-T and AAUI-15 Ethernet 
connectors. And all models include high- 
speed DMA serial ports, compatible with 
GeoPort telephony/fax hardware. 

As usual, Apple paid close attention to 
the design of the boxes themselves. For 
example, the 7200’s top is held on by hid- 


den latch releases under the front bezel. 
Release those, and the top slides off to re- 
veal the power supply, disk drives, and a 
hinged inner cover that holds the PCI cards 
in place. The memory slots are beneath 
the drive units—a position that at first ap- 
pears impossible to get at without major 
disassembly. But the entire drive and pow- 
er supply unit is also hinged, and it swings 
up to provide easy access to any corner of 
the motherboard. 

Of course, hardware is only part 


incorporates videoconferencing, white- 
board collaboration, and more). 

We tested Media Conference by hook- 
ing a Power Mac 8500 to a 7500 across 
10Base-T Ethernet (see the screen on page 
114). The video was jerky but usable, and 
we could relay messages and freehand 
sketches on the shared whiteboard. Un- 
fortunately, application sharing is not sup- 
ported, and the audio quality was poor. 


Power Mac 7200 


THE SPECS 


The low-end model of the series, the Power 
Mac 7200, houses a 75- or 90-MHz Pow- 
erPC 601 processor. Memory starts at 8 
MB, but you can expand that to 256 MB. 
Similarly, a baseline 7200 houses only a 
500-MB SCSI drive, but an internal ex- 
pansion bay supports another SCSI device 
(and, remember, there’s always the rear 
SCSI connector for external drives). 

The 7200’s graphics system is built 


of the story. If there’s Windows 
software that you can’t live with- 
out, all three models can run Soft- 
Windows from Insignia Systems. 
Both the 7500 and 8500 models’ 
impressive software bundles in- 
clude PlainTalk (the combined text- 
to-speech and speech-recognition 
engine) and Apple Media Confer- 
ence (a QuickTime application that 


7200 7500 8500 
CPU 601 601 or 604 604 
MHz 75 or 90 100 120 
internal cache (KB) 32 32 32 
External cache 256 to 512 KB 256 KB to 1 MB 256KB 
System memory (MB) 8 to 256 16 t0 512 16 to 512 
Video memory (MB) — 1104 2104 2104 
Hard disk 500 MB 500 MB to 1 GB 1to2GB 
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around a 64-bit data path to the video 
memory (a standard feature on the other 
models as well), and you can expand the 
baseline 1 MB of video memory to 4 MB 
for up to 1280- by 1024-pixel resolution 
(or 1024 by 768 in 24-bit color). 


Power Mac 7500 

Although the 7500 system we tested in- 
cluded a PowerPC 601 processor running 
at 100 MHz, you can upgrade the system to 
a 100-MHz 604 processor via a swappable 
CPU daughtercard. (A 604 has a signifi- 
cant performance advantage over a simi- 
larly clocked 601, thanks to the 604’s in- 
creased number of execution units and 
dynamic branch prediction.) 

The chassis of the 7500 is virtually in- 
distinguishable from that of the 7200, and 
it shares the 7200's easy access to inter- 
nals. However, the 7500 incorporates hard- 
ware beyond that of the 7200, including 
an S-video input connector and an internal 
DAV (digital audio/video) connector that 
accepts video compression/decompression 
cards. (The 7500 also has a composite 
video input.) The beefier processing pow- 
er of the 7500 supports real-time video 
playthrough, as well as video capture (up 


Š File Edit Windows Settings Sharing Ti 
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PlainTalk 


The recognition engine inside PlainTalk (which is bundled with the Power Mac 
7500 and 8500) gets better all the time. We ran some informal aerem on 
it, testing its recognition tolerance. Even if we - 

used fake Italian, fake Russian, or genuine 
Southern American accents, PlainTalk correctly 
identified its commands. 

The recognition engine is based on phones, 
context-sensitive rudimentary sounds used in 
speech. (These nidimentary sounds are known 
as phonemes.) Phones are context-sensitive in 
the sense of their phonetic usage. Hence, the f 
in truck is one phone, while the tin bottle is а 
different phone. 

PlainTalk's phones are speaker independent. 
They are the composite of 500 speakers from 
North America, which has the effect of eliminating the influence of accents. If 
our contrived Italian and Russian accent tests were any indication, PlainTalk's 
recognition engine apparently works better than its designers anticipated. 


The AudioVision 14 display supports 
an internal microphone and speakers. 
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Can you conference me ín to 
thet cal! now? 


ГИ transfer this to gou...it's 
regarding new testing 
procedures. 


connectors are input only, the 8500 adds 
output connectors for both. The 8500 also 
supports video playthrough and capture. 
Capture rates for the 8500 are 25 fps with 
NTSC (but the documentation warns that 
you'll need a 2-GB hard drive for that). 


PowerPC Performance 
| The models that we 
ЕҢ received from Apple 
14 all had 256 KB of L2 
cache installed. The 
7200 came with 16 
MB of RAM and a 
500-MB hard drive, 
while both the 7500 
and 8500 had 24 MB 
of RAM and a 1-GB 
. | hard drive. We com- 

| piled the BYTEmark 


native-mode 
benchmarks us- 


QuickTime Conferencing 
supports a shared whiteboard 


and videoconferencing over ing version 7 of 

е \ Ethernet. We liked the Metrowerks' 
whiteboard application and the ‚ 
video quality but would have CodeWarrior 
appreciated application sharing апа ran them on 
and better audio transmission. 


each system, be- 


to 320 by 240 indi of NTSC at 15 
frames per second). 


Power Mac 8500 
The 8500 is a desktop minitower design, as 
opposed to the “monitor-stand” design of 
the 7500 and 7200. Inside beats the heart of 
a PowerPC 604 with a pulse rate of 120 
MHz. You can upgrade the 8500's system 
memory from its base of 16 MB to a dizzy- 
ing 512 MB. 

While the 7500's composite and S-video 
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ing careful to set 
604 instruction ordering on the 8500. 

All three models performed well in the 
integer BY TEmark tests, but less so in the 
floating-point tests. The 90-MHz 7200 
turned in an integer index of 1.05 and an 
ЕРО index of 0.64— what you might ex- 
pect from a 90-MHz Pentium with a throt- 
tled FPU. The 100-MHz 7500 scored 1.18 
on the integer tests and 0.71 on the FPU 
tests. The 120-MHz 604-based 8500 pro- 
duced an integer index of 2.1 and an FPU 


index of 1.4, putting its integer score on 
a par with that of a 150-MHz P6 system. 


The Attraction 

These are desktop machines, not server 
boxes you'd want to hang drives from and 
slide into a closet. For the price, all these 
systems provide excellent performance, 
good expandability, and a generous serv- 
ing of prepackaged peripherals: CD-ROM, 
stereo audio, video ports, network hard- 
ware, and so forth. The only people we'd 
advise against buying one of these Power 
Macs is anyone whose business involves a 
great deal of number-crunching. 

But for those looking for an easy-to-set- 
up home machine, or a workhorse multi- 
media system for the office, these Power 
Macs can definitely do the job. Ш 


Rick Grehan, who developed the BYTEmark 
benchmark suite, is a senior technical editor 
for BYTE reviews. You can reach him on the 
Internet or BIX at rick_g@bix.com. 


Power Mac 7200 ......,..... $1949 
(90-MHz 601 CPU with 8 MB 

of RAM and 500-MB hard drive) 

Power Mac 7500 ,,..,....... $3099 
(100-MHz 601 CPU with 16 MB 

of RAM and 1-GB hard drive) 

Power Мас 8500 ,,....,..... $4199 
(120-MHz 604 CPU with 16 MB 

of RAM and 1-GB hard drive) 


Apple Computer, Inc. 
Cupertino, CA 

(BOO) 776-2333 

(408) 996-1010 

fax: (408) 974-6412 
www.arborsoft.com 

Circle 1091 on Inquiry Card. 
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ERVERS * RAID * STORAGE 


SAG TERABYTE 


STACKABLE 
MODULAR DRIVE 
SOLUTION 


PRO 
150 


Call now for high 
quolity custom canfig- 
ured systems from SAG 
using Intel's lotest ond 
most advanced proces- 
sor, the Pentium Pro 150 


та лаа 


$0634 цана tod 


DUAL MOTHERBOARD 
16-BAY 400 WATT 
REDUNDANT POWER 


SAG 


~ Ap b 


ELECTRONICS 


AT&T on-site and 4 year extended warranties are avail- 
able. Lease options available. Returns may be subject 
to restocking fee. RMA# must be acquired. Some 
devices have not been approved by the Federal 
Communications Commission. These devices are not, and 
may not be, offered for sale or lease, or sold or leased until 
the approval of the FCC has been obtained. 


BUILT TO 
ORDER 


High Quality Custom-Configured 
Systems At “Off The-Shelf Prices 


camem Precision Engineered Power Systems!—SAG file servers are built with 
precision and offer features like multiple processing, disk mirroring, RAID 
5 fault tolerance—plus more storage capacity at prices the competition just 
can't beat. Affordable Disk Arrays, Tape Backup Solutions and RAID 5 
Technology from SAG Electronics "The High-End Solutions Company." 


We've Outclassed the Competition!—SAG incorporates the highest 
quality components in all its systems like MICRONICS motherboards, 
ADAPTEC controllers and Seagate, Quantum & Micropolis hard drives. 
Performance, reliability and customer satisfaction is what we're all about. 
We are the only vendor to offer fully configured custom engineered servers 
and storage solutions. 


Compatibility Guaranteed! Expert Software Services Available!—All our 
systems are guaranteed to work with your operating software. We provide 
expert services on OS/2, SCO, Novell, and Windows NT operating systems. 


Buy Direct from SAG Expert Technicians—SAG expert technicians and 
knowledgeable sales personnel can configure a custom solution to meet 

both your technical and financial requirements. We have been satis- 
fying the technical demands and needs of our customers since 1987. 


GRAPHICS DUAL 150 ALPHA ЗОО QUAD 
POWER MHz SMP POWER SERVER 150MHZ 
STATION MULTIPROCESSING 2X FASTER THAN SUPPORTS PENTIUM 
] 33 MHZ FILE SERVER ALPHA 275! 90•100•120•150•180 

TRUE 128 BIT MEMORY BUS 
ЕЕГ DE. AND DuAL 133, 100 MHz & cies ZERO WAIT STATE 
MOTHERBOARD 90 AVAILABLE 2MB CACHE EXPANDABLE INTERLEAVED 256 Віт Bus 
90 • 100 • 120 * 150 • 166 » To 8MB 64 BiT CPU BUS OPERATES AT 


200 PENTIUM SUPPORT 


2 INTEL 150MH2Z PROCESSORS 
AVAILABLE 1 DEC 300 ALPHA CPU 


60MHz WITH TRANSFER RATE 
oF 480MB/SEC 


512K CACHE 64MB RAM EXPANDABLE TO 
dei а на - - 1 INTEL PENTIUM 150MHz CPU 
1 ah “EDO ACHE — 32MB RAM EXPANDABLE EXPANDABLE TO 4 
— Erioa TO 512 K 4x CD-ROM 512K CACHE ON EACH CPU 
MODULE 
16 MB EDO RAM TO 128 MB AGB 7200 SCSI WIDE 2MB PCI VIDEO Ee . 
SLOTS: (4) PCI, (5) ISA 4GB 7200 RPM SCSI WIDE OF MEMORY EXPAND- 
ADAPTEC 2940W, Sony 4x SLOTS: (3) PCI, (5) EISA DRIVE ABLE TO 1.7GB 
CD ROM SLOTS: (4) PCI, (4) EISA, (1) 
4/9 IMAGINE 128 BIT GRAPHICS Sony 4x CD-ROM SCSI SLOTS: (3) PCI, (2) PCI ISA, ISA 
4 MB ҮКАМ ADAPTEC 2940W (1) SHARED AGB 7200 RPM SCSI WIDE 
5 GB 7200 E SCSI WIDE — 12 BAY TOWER 300 WATT REMOVABLE DRIVE 
ICROSOFT MOUSE, 
ms 13999 © 
MS-DOS 8 Мірон - KEYBOARD, FLOPPY, MS MOUSE А KEYBOARD, FLOPPY, MS MOUSE 
TOWER CASE 300 WATT 12 BAY TOWER 300 WATT 
MINITOWER ALPHA 275 POWER SUPPLY 


$3610 5033 


STORAGE SOLUTIONS 


2390 | 58333 


RAID 5 SOLUTIONS 


INT. EXT. 
9GB 5400RPM 85Ms $1950 $2050 6GB 7200RPM ................. $5459 
4GB 7200RPM 8.5Ms $1050 $1150 Ї2ЄВАМШЕ.................... $8290 
2GB 7200RPM 8.5Ms $671 $775 40GB ............ wm $17215 


WE ONLY BUILD CUSTOM SOLUTIONS! [Prices Chance—Puease Catt | 


1.800.989.3475 


SAG ELECTRONICS * 451 ANDOVER STREET * NORTH ANDOVER, MA 01845 * 508-682-0055 * Fax 508-689-0180 


HOURS: 8:30AM-8:00PM, MONDAY-FRIDAY 
WE SERVE YOUR ENTIRE LAN NEEDS, 
FROM SERVER TO NODES. 


GSA SCHEDULE #GSOOK95AGS7179 
Circle 85 on Inquiry Card. 


HANDS-ON TESTING 


Bic-PICTURE 
MONITORS 


NSTL evaluates the best large-screen monitors 
for today’s highly graphical applications 


CHANDRIKA MYSORE 
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nce you’ve experienced a big screen, 
it’s really hard to return to a 15-inch 
box. Becoming less of a luxury, a 21- 
inch monitor can support 1600- by 
1200-pixel resolutions, a Plug and Play 
(PnP) architecture, and slick software 
controls. Power users will appreciate running multi- 
ple applications on the desktop. Graphics designers, 
CAD engineers, desktop publishers, and heavy-duty 
spreadsheet junkies absolutely require a large, high- 


resolution tube for mission-critical work. We tested 
21-inch monitors (and 20-inch ones from Apple, 
IBM, and Tatung) to find the best overall model, the 
model with the highest-quality display, and the best 
overall deal on the market. 

Out of the 20 monitors, 10 use the Hitachi picture 
tube, five use the Matsushita picture tube, and the 
other five use tubes from Sony, Mitsubishi, or NEC. 
We tested the monitors under Windows 95. Some of 
them were too new to support specific drivers for 


Windows 95. Thanks to the PnP 
availability, Windows 95 configured 
the PnP monitors on the fly. For the 
monitors that did not support PnP, 
we configured them in 1280- by 
1024-pixel SVGA resolution. 

With an average dot pitch of 0.26 
mum, the text appears crisp and clear 
on the screen. The maximum verti- 

cal refresh rate was 97 Hz at 1280- 
shipped with by 1024-pixel resolution and 82 Hz 
la GLO | at 1600- by 1280-pixel resolution. 
ЖУ n | Atthese high refresh rates, the dis- 
(MSRP). Street , M: . Press a menu play is absolutely flicker-free. 
Prosa Es шш эшл бв ш эшта болы Sa These neat features, however, 


How to use this guide 


Our overall score for the best color monitor is based on the weighted-average results from. 
quality tests and usability and features evaluation, The quality tests are executed using the 
NSTL-developed software tools, Klein gauge, power meter, luminometer, and eyepiece. The 
‘best-overall and low-cost winners are based on overall performance scores. The high-quality 
| winners are based on the quality Soa: 


e Het 


— 


The prices .. 
i 99 The МЕС Muttisync ХЕ21 uses an optictear screen and an МЕС 
listed here Ea picture tube. It has excellent onacrean monu controls that let 
are the k “ше you adjust the display et the touch of е button, A Plug and Play 
| " monitor, it comes with outstanding documentation; toll-free and WE 
manufacturer 8 ordine support services offer excellent technical support to end { 
suggested «it пееме a high score in NSTL's power management tests. For $100 
retall price 


If this column is 
™ ' checked, the 
| monitors аге 


rowel па Sat! Se” Sey ш menie ar^ нын  DUHOR on the 
Tm front panel, and  . | i 
уш a aak ма ш os wame у V thecontotmenu | come with a huge price tag. The 
Im Рам C-2182P $1908 — 8. АДАА AAA — 197 | 160041280 / “pops. ир on the “ А 
нтә шмш 0841 дада ада NS оп шшш + NBR most-expensive monitor we tested 
was Nanao USA's Flexscan FX2- 
21 ($3499), and the least expensive 
was Smile International's CA2111 


The viewable size Is the dlagonal measurement of 
the maximum display area. 
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A Look at the Big Picture 


DEGAUSSING COIL 


BEST 


BIG-PICTURE 
MONITORS [ 


POWER MODULE 

Includes the power supply for the monitor with integrated 
power management circuitry. When the power-saving feature 
is forced, the power consumption is less than 8 W in idle 
state. Look for Energy Star- and TCO-compliant monitors. 


VIDEO BOARD 
Residing at the 


Wraps around the picture tube. The Earth's 
magnetic pull and movement of the active display 
cause the picture tube to magnetize, resulting in 
image distortion. By pressing the degauss button, 
the degaussing coil demagnetizes the picture 

be. 


Ё! YOKE 
' The coil around 
the CRT drives the 


NEC Multismc XE. 5 


This. Plug. and Play-off ble 
monitor Is a breeze to setup: 


- grid has outstanding on- = . 


screen menu.centrols. The , 
documentation is.excellent, 


rear of the CRT, it - but we nevehad'to referto tt. 
controls, amplifies, Pair iris e The-NEC Multisyne XE21/s 
and processes the etn - superior Internal power  , 
video-signal input 4 management made It а high 
from the system's scorer їп the power tests; 
video card. PAGE 221- ш” 6 
ү! a а 
FLYBACK f / SCREEN SURFACE — 
TRANSFORMER (FBT) The flat screen 15 BEST HIGH-QUALITY 
The power source to treated with antistatic MONITO й E 
transfer the electrons coating. The antistatic г н) ۴ d 
from the back of the coating reduces the А Apple Multiple Scan 
monitor to the screen electric charge on the This monitor's 19.1-In 
in the front. screen, and the display offers the atest. 
antiglare coating — -qualify:in out image- 
reduces the reflection sharpness, image-quality, and. 
on the monitor. Also distortion tests. The 75-Hz 
HORIZONTAL SCANNING CIRCUITRY look for ergocoated Vertical refresh raté displays 
Browses the electron beam horizontally on secans an absolutely flicker-free still 
the screen (measured in kHz). The monitors PM. These special image. its usabilityls average 
with higher horizontal scanning frequency ntn because it doesn't.have ört 
provides less flicker on the screen. ub screen menu controls. 


PAGE 121 


BEST LOW-COST 


MONITOR - 

NEC Multisyne ЕЛ » 

Due to its superb overall - 

performance and a $1899 
BNC/D-SUB CONNECTORS price tag, the NEC Muitisync 

и и Displays the status of the The functions of the control XE21 wins this category. The 
Look for monitors with both BNC and D-sub monitor operations, selected buttons should be labeled unit stands out for its 
connectors. At high scanning frequencies, we main and subcontrols (to clearly. We preferred on- maximum resolution of 1280 
preferred BNC connectors over the D-sub adjust the display), screen controls with a by 1024 pixels in 2 
because the connectors provide additional resolutions, scanning minimum set of buttons over noninterlaced mode, usability 
shielding between the video input and the frequencies, and so on. The the old-fashioned two features, and intemal power] 
signal lines. monitors with an LCD don't buttons/control or management ménit furictións. 
come with the on-screen thumbwheel control. 


menus to adjust the display. 


($1780). In this roundup, the average price is $2255. (In 
our last report, the average price was $2243.) 

You'll need a strong back to lift these behemoths 
and a large work area; the average weight is 74 pounds, 
and they take up voluminous desk space. The Philips 
Magnavox CM2137 consumed the least power at 110 W, 
and the NEC Multisync XP21 the highest at 197 W. 
Fortunately, all the monitors we tested, except for the 
Daytek DT-2102M, are Energy Star-compliant, so they 
consume less than 30 W in idle mode; and with VESA 
Display Power Management Signaling (DPMS) com- 
pliance, the internal power management system kicks 
in (consuming less than 30 W of power) when the mon- 
itor is idle. If the monitor is in idle mode for a long 


ILLUSTRATION: BRUCE SANDERS © 1996 
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time, the VESA DPMS will put the unit in sleep mode, 
consuming less than 8 W of power. 

The IBM P201, Nanao Flexscan FX2-21, Nokia 
Multigraph 445X, and the Philips Magnavox CM21BA 
cost more than the rest of the products tested here for a 
reason; they have higher bandwidths (up to 250 MHz) 
compared to low-priced products at around 130 MHz 
and thus provide higher vertical refresh rates (close to 
85 Hz) at higher (1600- by 1200-pixel) resolutions. 
Because we tested all the monitors in 1280- by 1024- 
pixel resolution, we did not evaluate these four moni- 
tors at these high refresh rates. We consider them to 
be in a class of their own, offering a higher usable res- 
olution that is worth the price for those who need it. 
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onitor manufacturers are changing the concept of ac- 
cess to monitor controls. Fading away is the traditional 
monitor with control buttons or thumbwheels for ad- 
justing brightness, contrast, and so on. Monitors of the 
next generation have just a few buttons and on-screen menus. 

Of the 20 large-screen monitors tested here, 14 of them had 
on-screen menus. These menus include controls to adjust bright- 
ness, contrast, degauss, horizontal and vertical size, position, pin- 
cushion, barrel, and color matching. In addition, progressive 
vendors add controls for convergence, geometric distortion 
correction, horizontal and vertical moiré, dynamic focusing, 
video select, and input port select. 

To access these controls, you press a button on the monitor, 


High-Quality Monitors 


mode for a long period of time, it further saves energy by 
switching to sleep mode, where it consumes less than 8 W. 
Users can set the time to switch to these modes. In our power 
management test, the Philips Magnavox CM2137 received the 
highest score, consuming 84.6 W. It was followed by the NEC 
Multisync XE21. All the monitors, except the DT-2102M, are 
Energy Star recipients. 

The NEC Multisync XE21 rated higher than all the other mon- 
itors in our overall performance and usability tests. For under 
$1900, this monitor is also a winner in our low-cost category. 
The Viewsonic 21PS and the Panasonic C-2192P come behind 
the overall winner in the performance evaluation. 

The Viewsonic 21PS and the Panasonic C-2192P cost just 


and a menu pops up on-screen. 
Most of the monitors have simi- 
lar buttons that function as the 
menu, select, and exit buttons. 
Some of the monitors still have 
buttons or thumbwheels for bright- 
ness, contrast, and degauss. Our 
testing team was impressed with 
the organization of the on-screen 
menu used by the NEC Multisync 
monitors. 

Ás these monitors move onto 
desktops, manufacturers are mak- 
ing them easier to view by build- 
ing them with antistatic, antiglare, 
antireflective, ergocoated, and er- 
gopaneled screens. Of the 20 mon- 
itors, 17 support 1600- by 1200- 
pixel resolution in noninterlaced 
mode. At this resolution, the text 
on the screen or data in spread- 
sheet cells must be flicker-free to 
reduce eyestrain. To achieve a 
flicker-free display, these moni- 
tors use vertical refresh rates of as 
high as 82 Hz. Nine of the moni- 
tors comply with the TCO emis- 
sion standards, and only 12 of 
them carry FCC Class B labels. 

These heavyweight monitors 
use a lot of power to display sharp 
and crisp images. Power consump- 
tion ranges from 110 to 197 W in 
active mode. А] the monitors (ex- 
cept Daytek's DT-2102M) are 
equipped with the built-in Display 
Power Management System 
(DPMS). With this electronic cir- 
cuit embedded, the monitor au- 
tomatically saves power and 
switches to a low-power mode 


consuming less than 30 W in idle BIB 


mode. If the monitor stays in idle 


‘PIVOT 1700: A MOVING ALTERNATIVE 


` Now you can physically rotate your monitor 
- to view the full 8.5- by 11-inch word pro- 


. does not deliver a portrait view in full-screen 


_ viewing capability in а DOS window. The DOS- 
~ window capability is limited to simpler ap- 


_ resolution, the Pivot 1700 could be a cost-ef- - 


cessing document without scrolling. Por- 
trait Display Labs recently unveiled a 17- 
inch color monitor displaying images in 
both landscape and portrait modes. The 
Pivot 1700 monitor is compatible with 
Macs, Power Macs, and PC compatibles 
running Windows. The provided software 


DOS mode, but it offers 50 lines of portrait- 


plications, such as word processing, 
programming, and analyzing code. It is not 
recommended for heavy-duty CAD work. 
It is as easy as pressing a hot key or click- 
ing on a screen icon to rotate the image with- 
out closing any of your applications, With this 
flexibility, you can switch between the two 
modes depending on your applications and 
work load. If you think you need a 21-inch 
monitor for viewing long documents in high 


fective alternative. For a street price of only 
$1199, the Pivot 1700's vertical height is 
12.7 inches; for over $2000, the vertical 


` height of 21-inch monitors is only 12 inches. 


Product 
Information 


The Pivot 1700 supports resolutions of up | 
to 1024 by 768 pixels (768 by 1024 pixels in — 
portrait mode) at 76 Hz and 1280 by 1024 . 


pixels at 60 Hz 
with a dot 
pitch of 0.26 
mm. It is com- 
patible. with 
most Windows 


Pivot 1700 $1199 
Portrait Display Labs, Inc. 
Pleasanton, OR 

(800) 858-7744 

(510) 227-2700 
http://www.portrait.com 
Circle 1121 on Inquiry Card. 
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graphics cards 


| For. those who need to 
view long documents i in 
high resolutions, the 

| Portrait Display Labs' 
Pivot 1700 ds an 
inexpensive alternative tb 
the 21-Inch monitors. Its 
unique.rotating _ 
capabilities let you switch 
between portrait (left) 
and landscape modes. 


having at least 

1 MB of video 

memory. But 

the WinPortrait 

2.0 driver that IE 

comes with the 

monitor did not Mi 

support the # 

MGA Matrox = = 

graphics card. The dert io: the Matrox UU 

will be available in later versions. The Pivot 

1700 is capable of displaying a full, read- 

able, life-size display of an 8.5- by 11-inch | 

document, with lots of room for toolbars, 

icons, and other windows in portrait mode. 

It comes with the WinPortrait graphics drivers 

(the rotating capability) and a айа ура lim- 

ited warranty. | 
The layout of the Kaas digital Ole 

is designed with long, soft touch buttons. 

These buttons reside on a semicircular pro- 

jection at the bottom of the screen in land- 

scape mode. When the monitor is rotated 

clockwise to display portrait mode, the control 

buttons move along with the monitor and re- 

side at its left side. This monitor complies 

with the Energy Star and MPR Il standards. 


Now Everyone Can Have 


Professionals every- 
where are warming up 
to the new Nanao moni- 
tors. From the frozen 
tundra to sun-drenched 
beach towns, Nanao is becoming a familiar 
name. And CAD/CAM, document imaging 
and graphics professionals are finding it hard 
to resist our high-powered 21" models under 
any conditions. Our innovative new FlexScan 
F2:21 and FX2-21 monitors are designed to 
support today's high-end graphics applications, 
and feature the highest flicker free 1600 x 1200 
resolutions, wide bandwidth and built-in 


такъ а 6 ph@aertics 


3-year warranty** 


The Superior 


If you've always wanted a top performing monitor, now is the time. 


on-screen display control. Both models also 
include Nanao's innovative 256 (16 x 16) grid 
Digital Convergence, a new technology that 
eliminates convergence errors to produce a 
precise screen image. Both models now ship 
with ScreenManager" Pro software* a mouse- 
driven collection of powerful image controls 
that allow you to set up your display with 
point-and-click ease. Spec for spec – and 
feature for feature — the F2:21 and ЕХ2:21 
are setting new industry standards. Isn't it 
time to get the high quality 21" monitor you've 
always wanted? The Е2:21 and FX2:21 are 
available now from Nanao. 


CALL OUR FLEXFAX FAX ON DEMAND 1-800-416-FLEX 


* Expires 12/31/95 while supplies last. **3 year on P б Land CRT. Superior In Every Detail is a registered trademark of Nanao Corporation. All product names are trademarks of their respective companies. ©1995 Nanso USA Corporation. 


Circle 617 on Inquiry Card (RESELLERS: 618). 


Monitor. 


0.28mm 


Actual Viewing Diag, 19.8" 


H:30-90kHz, V-55-160Hz 
1280 x 1024 @ up to 85Hz 
1600 x 1200 @ up to 72Hz 
130MHz 
ScreenManage:" and 

"Pro 
МРА-П, TCO optional 


026mm 

19.8" 

H:315-102kHz, V.55-160Hiz 
1600 x 1200 @ up to 82Hz 
1600 x 1280 € up to 80Hz 
200MHz 


MPR-II, TCO 


NANAO 


Superior In Every Detail 


NANAO USA CORPORATION 
23535 Telo Avenue, Torrance, СА 90505 
(310) 325-5202 Fax: (310) 530-1679 


1-800-800-5202 


Series 


Tecra 700CS 120MHz Intel 
Pentium®” procesggr, PCI bus 
architecture with PCI/ISA docking, 8MB 
DRAM, 1.2GB removable hard drive, 
11.8" dual scan color display, 
optional quad-speed CD-ROM 


= s'y p 
ud д му Чыў пш ЫЎ Ш 


CDW 61419 
Tecra 700CT 120MHz Intel Pentium* processor, RG "Rs arch 


with PCI/ISA docking, 16MB DRAM, 1.2GB removable hard $- 
drive, 11.3” active matrix color display nal quad-speed 
рам 


Aan чр 
„ @ б i 


XE 


Dag ^F cow 61420 


qu 
pentium 


TOSHIBA 


Satellite Pro 400 
| and 410 Series 
е Ф 90MHz Мар processor 
(410C8, 410 or 75MHz Intel - 
Pentium® processor (400CS, 41QGDT), SMB EDO RAM, 772MB 


hard drive, internal quad-speed CD-R waps with standard Э 
йорр 2 ive (400CDT ard^410CDT only 


E DT 


8" у m 0 CDW 61734 
‘Wines | more Уз E . CENENE. ] CDW 61735 
` Satellite 400С5 and DT | 
"DOCS 104° dual эса ог йрїву..................... E — 1 cA 84 COW 61152 € 
— 887.79 CDW 61154 


T 104" шш color display... 


m 


a E 


ЕС 


NEC Versa" 


PRICE 
E DROP 


т V Series 

side 9 Superior о 

pentium performanc 
TOSHIBA Versa 
75MHz perforn -- Е 

xpandabil v 90 MHz processor, 8MB JEC value 
€ InteIDX4" 75MHz CPU © 8MBIRAM, 500MB - = س‎ -= € SL-enhanced IntelDX2” 50MHz CPU ¢ 4MB ai 

iiir ЖЕЛИНЕ RAM std., 20MB max. € 9.5" dual-scan color 


color dis 
weighs le 
5 Ibs. 


hard drive € 10.4" анаја: color, tae 


no bulky " "brick" E. | 
pre-loaded Міт 


ya. 11 ог ‘Windows 95 


CDW 61150 


The TM5000 Series 


256RB L3 cache Ф BE std. 
Ф ІШЕ TFT uctive- іх calor! display (550CDT) € 524MB removable hard drive computing 
* rable CD- nd floppy-isk ате (550CD, 550CDT) € Inflgrated 16-bit € IntelDX4" 75MHz 


чүт 
Ф Weight: 6.4 Tha. 


pentium 


‘Also бъ 


5° Texas Instruments: * 


са! CDW" for details : 1 


*  * Intale?5MHz Pentium® processor Ф PCI Sus, Р | | 
id. 4(OMB Sees. @ 10.4” dual-scan display (550, 550CD реготташ СӨ | 


(ВОСТ, ИСЕТ) € Touchpad pointing device € Preloaded 


display (V/50D) ® 9.5" active-matrix color — 9 
display (V/50C) € PCMCIA slots: 2) Type II or 1) 


Type III 


(es ор, dual-scan, А WV 
250MB hard drive 0% 909 cow 44298 e 
pentium Бос, а таш, „а 
340МВ drive ... $1699.00 cow 44301 


Hurry, spal ре limited! 


PRICE 


AST a E 


Ascentia 91 t 


indows" 95 processor Ф 8MB RAM; 


B10MB or 700MB removable hard 
drive 9 10,8" dual-scan STN display 
(CS10 models) € 10.4" TFT active-matrix display (CT10 
models) EN 


475 CS10/BIOMB ...... 9 2000.09 CDW 50584 
4/75 CT10, SIOMB.......9 2859.20 CDW 50585 
ib сто, 7oomB.......$3049.57 cow 50586 


The Intel Inside* Logo and Pentium® are Registered Trademarks of Intel Corporation 


BUY WITH CONFIDENCE 
СОМЕ IS A NASDAQ 
TRADED COMPANY 
TICKER SYMBOL COWC 
D & B rated 5A1 
Duns 10-762-7952 


No = jn credit cards 


dmn dua Em етра ہے‎ драть vues 


keen = + Tracerrarts of all comparsas Gated In thie ed. Na 


1 Fz | ITTAL C ] - ^ i = B n 1/5 


COMPAQ. LTE 5000 Series 


Designed for 


те ultimatecin pow 
$ pulp EasyPoint II pointing device Ф Full- site, 101-key compatible „6. . 
Ф Audi -bit with display mounted stereo speakers and integrated micropho Microsoft 
Ф softw dows" 95; Windows V8.1; M$-DOS V60 Windows 95 
LTE 5000 LTE 5000 LTE 5000 LTE 5100 LTE 5100 LTE 5200 
CPU 75MHz Pentium® 75MHz Pentium? 75MHz Pentium® 90MHz Pentium? 90MHz Pentium? 120MHz Pentium® 
L2 cache 256KB, 64-bit 256KB, 64-bit 256KB, 64-bit 256KB, 64-bit 256KB, 64-bit 256KB, 64-bit 
Video 32-bit PCI local bus 32-bit PCI [otal bus 32-bit PCI local bus 32-bit PCI local bus 32-bit PCI local bus 32-bit PGLIBBdbbus 
Display `" 10.4dual-scan color — 11.3dual-scancolor 10.4 active-matrix color 10.4 active-matrix color 10.4 active-matrix color 10.4 асі -таїг ог 
Resolution 640 x 480 800 x 600 640 x 480 800 x 600 800 x 600 #00 x 600 
RAM 8MB std., 72MB max. 8MB std., 72MB тах. _ 8MB std., 72MB max. — 8MBstd., 72MB max. ВМВ std., 72MB max. d., 72MB max. 
Hard drive 510MB 810MB 810MB 810MB 810MB 1.35GB 
CD-ROM optional optional optional optional double-speed optional 
PC Card 2 type Il or 1 type III 2 type 11 or 1 type Wh 2 type Il or 1 type Ill 2 type Ilor 1 type Ill 2 type Il or 1 type III 2 type Il or 1 type III 
Batte NIMH NiMH NiMH NiMH NiMH Lithium lon 
Weight 7.1 Ibs. 7. = bs. 7.3 165. 7.4 Ibs. 7.7 Ibs. 7.0 Ibs. i, 
3904 1.UL JU. U 15378 U 200 | DUU 4: ).0 ) А 
CDW 60595 CDW 60596 CDW 60597 CDW 60598 CDW 60599 CDW 60600 ` 
NI EC dE OMPAQ 
2 Contura 


y 7T5MHz or 90МН2 пя processor, 8MB RAM, 
or 10.1” display, standi or optional double-speed CD-ROM Pak 


40000 75MHz 540MB Пай drive, 


10.4" dual-scan display, 2X4 7 ف‎ $3799.00 cow 55172 
4000C 75MHz 720MB hard drive, a 

10.1" active-matrix color display ......................................-® 7999.00 COW 55174 
4050C 90MHz 720MB hard drive, ттт 

10.1* active matrix color display, ACD- o 246 | CDW 55176 
4050H 80MHz 810MB hard drivé, ‚е 

10.4" high-res active matrix color @ї&р!ау..,.............................. 94199.00 CDW 55177 


intelDX2™, 50MHz, 10.4" active matrix 


الس 400 


a natio i 
an 


affore lability and performance 


ө 420: IntelDX4" 15Me CPU Ф 430: IntelDX4" 
100MHz CPU € 8MB RAM à std., 32MB max. 
€ Weight 6.25 lbs. 9 3 year littiited warranty 


420C, 420MB hard drive, 10.4" dual-s ee bor display ................. 5249 1.00 Со 5р255 
420CX, 420MB hard drive, 10.4" active-matfix color display .......... $3073.00 CDW 56256 
430C, 720MB hard drivà, 10.4" dual-scanés olor display ................. 92881 .008cDw 56257 
430C X, 720MB hard drive, 10.4" "rl color display .......... $3553.00 cow 56259 


IBM? ThinkPad® 
760 Series 


€ 90MHz Intel Penti 
processor or 120MHz 
Pentium* processor, 8 
RAM, 10.4" active matrix-color 
active-matrix color display, uniq 
automatic tilt function and pal 
fax/modem, 16-bit audio, . WAV and MIDI 
only), software included: IBM QB/2 War 


color dispia 
P 9 760€ 90MHz, 10.4" active-matrix, 
“чаа п 720MB hard drive a ЩА. E... CDW 59019 
MB hard 4199.00 сом 51788 
Ы ча агае 760C SOMHz, 12.1" o^ n Aaaa 
AM, ZDMHEPTIA" dual асатсон OPEN i à es 720MB hard drive ................. —— JU CDW 59018 
- CS 360MB hard дгіме............................... 22009.90 Ср 794 760C 120MHz, 12.1 "s - 8599.00 cowsots4 
701CS 540MB hard drive.. -BRICE а DJ s j © CDW 51795 os k in Qj тл D Раў Ја 
^ 4 f 2, А a active matrix лале АЛ 
ic aps a an E. ШОР 95 155-595 v? 1.208 hard drive, 4X СО-ВОМ..................................... 91449.00 cow 59017 
701C 540MB hard drive......... 5 — m 5/38. 00.09 CDW 51793 i 
The Inte ide" Logo and Pentium® are Registered Trademarks of intel Corporation 


ag, 


FAX (708) 465-6800 


CDW? Sells for Less and Services You Better! 


©1996 CDW? Computer Centers, inc. BYTE 1530 


Samsung monitors. 
Designed from your point of view. 


“We were 
€ 
icture quali 
= ee 4d 
e both units, - 
ir relative value Ш 
males femi EDITORS 
N me CHOICE 


SyncMaster 17СИ and 17Glsi monitors. September 12, 1995 
Samsung SyncMaster 17GLi 


| Г | 
| 
| i Е! 
" i 


A 
vir IN | 


Performance is only part of the reason 

to buy a new 17-inch SyncMaster™ monitor. 
It has big, bright, crisp, clear images that 
you can depend on year after year. 


Simplicity is also important. 
The Gli Series offers Plug and Play’ 
| compatibility, so you can get right to 
En i work. Its intuitive controls and on-screen 
Forecast programming keep concentration 
Агт шош; where it belongs — on the job. 


Plus, Samsung delivers outstanding 
Value - in the comfort of a three-year 
warranty, and the satisfaction of a 
competitive price. 


FINANCIAL NEWS 


age 


— | If you take your work seriously, 
€ think about an exceptional monitor. 

Think about the SyncMaster 17Gli. 

Aller all, it's your point of view. 


Call 1-800-933-4110 or use fax- 
repe ii on-demand at 1-800-229-2239 


Dot Fitch : " 
ce for more information. 


Мос Compatibility 

Color Temperature Selection 
UltraCleor Coating" 
limited Warranty 


Actual viewable arsos are 13.8" [15GLi] and 15.75“ [17СИ and 1 7GLsi}. 


91995 улла Eactorics Amarin, inc. SyncMaga ond Uso leor Coging™ ore rodeos ol Song Elscionicr. * When wed wih Windows"? or o Plug & Play араке aysam codomeg v YESA guidakoes. 
°C Magazine quote ond Editon’ Choice tego used wih pentiison of ZH Commuecolions, lec 


Circle 619 on Inquiry Card. 


under $2000 and have the same | 

physical appearance, with sim- BYTE BEST HIGH-QUALITY MONITORS 

ilar control buttons and software 

usedinthepop-upscreenmenu. FOr Superior quality and control... 

These monitors perform simi- 
larly because they both use the NEC Multisync XE21 
Matsushita picture tube. During 
our series of tests, we noticed 


: Р The NEC Multisync XE21 uses an opticlear screen and an NEC 
that both moni- quu picture tube. It has excellent on-screen menu controls that let 


Weighting for tors squeak when you adjust the display at the touch of a button. A Plug and Play 
Best Overall switching from monitor, it comes with outstanding documentation; toll-free and 


їе 


text to graphics, on-line support services offer excellent technical support to end 
ERE "TU with alot of de- users. It received a high score in NSTL's power management tests. For $100 
Display m3 ] ау. The Pana- more, sur one in the Panasonic C-2192P, offers 1600- by 1280-pixel 
S a: sonic C-2192P's resolution with a higher quality worth the price. 
— quality perfor- 
RIS: GUNT OVERALL QUALITY FEATURES = DOT PITCH nag UM ON-SCREEN 
ne aaa PRICE SCORE INDEX — SCORE (INCHES) (MM)  NONINTERLACED HIGHER MENUS 
itreceived an OUt- в NEC Muttisme XE21 $1899 86 ААА AAA 198 028 1280x1024 / 
standing score in ЕР Viewsonic 215 $1995 82 ААА AAA 197 025 1600х1280 / 
distortion tests.  RUNNERUP Panasonic C-2192P $1999 81  AAAA AAA 197 0.25 1600х1280 7 
NEC's XP2] МАР МЕС Multisync ХР21 $2299 81 AAAA ААА 198 0.28 1600х1200 И / 


rated the highest in the image- 
quality tests. The XP21 costs 
$400 more than the XE21, but 
it provides a higher 1600- by 
1200-pixel resolution, higher 
horizontal and vertical scanning 
frequencies, and more factory 
presets and user-settable display 
modes. This is the only monitor 
that comes with the Access.bus 


Excellent quality and services 


Apple Multiple Scan 20-inch 


The Apple Multiple Scan 20-inch is the only monitor that featured a bonded panel screen 
and a Trinitron picture tube, providing superior performance. This 66-pound FCC Class A 
monitor comes with optional TCO-compliant support. You get a one-year warranty with 
unlimited toll-free technical support, a BBS, and on-line support services. It does not 
support on-screen menu controls to adjust the display. Our second choice in this 
category, the Panasonic C-2192P, costs $150 less than our winner. With 0.25-mm dot 
connector. The Access.bus sup- pitch (one of the lowest in this series of monitors), it provides a high-quality display at a 
ports bidirectional communica- > »-——— resolution of 1600 by 1280 pixels. Its quality score is very close to the winner, and its 
tions for future enhancements overall performance is slightly higher in this category. 


(see the text box 
| Weighting for "Access.bus VIEWABLE MAXIMUM — — MACIGINCH 
| High-Quality Technology” on OVERALL QUALITY FEATURES SIZE DOT PITCH RESOLUTION SUPPORT OR ON-SCREEN 
page 125) PRICE SCORE — INDEX SCORE — (INCHES) (MM)  NONINTERLACED HIGHER MENUS 
DISPLAY: 46% APT А Г 
ati The Mitsubishi 87 Apple Multiple Scan 20-inch $2149 80 AAAA AA 19.1 026 1280x1004 — 
Legibility: 30% Diamond Pro "E Panasonic ¢-2192P $1999 81 _ AAAA ААА 197 025 1600x1280 " 
———" С dth КАЕР Philips Magnavox CM21BA $2799 78 AAAA AAAA 201 026 16001280 У 4 
ilg omia TTA Scored the аныр Radius Multiview 21 $2149 80 AAAA AA 190 025 1600x1200 V / 
highest in our fea- 
QUALITY: 46% tures rating, pro- impressive quality, usability, and price 


viding a high res- "n 

olution of 1600 NEC Multisync XE21 
by 1200 pixels, 
extended war- 
ranties, on-site 
service, and BBS support ser- 
vice. It also has such high-end 
control features as focus, signal 
level, and digital control. Most 
other monitors lacked some of 
these features. Although the Di- 
amond Pro 21TX was our high 


At $1899, the NEC Multisync XE21's 19.8-inch display delivers a maximum resolution 
of 1280 by 1024 pixels, a superior set of support features, and impressive usability. 
Our second choice in this category, the Tatung CM-20MKR, provides 1600- by 1200- 
pixel resolution and costs $100 less than our winner. However, its overall performance 
is significantly lower than that of the XE21. The Tatung CM-20MKR monitor had lower 
performance in our legibility, resolution, convergence, and contrast-ratio tests. 
However, with 0.28-mm dot pitch, its quality performance was slightly better than that 
of the XE21. 


scorer in this area, it is not an VIEWABLE MAXIMUM МАС 16-INCH 
FCC Class В residential OVERALL QUALITY FEATURES $ШЕ DOT PITCH RESOLUTION SUPPORT OR ON-SCREEN 
ass Б residential moni- PRICE SCORE INDEX SCORE (INCHES) (MM)  NONINTERLACED HIGHER MENUS 
tor, lacks unlimited technical yy WEC Multisyne XE21 $1809 86 ААА AAA 198 0.28 12801004 М " 
support, and has a high dot pitch. hwae Tatung CM. 20MKR $1799 74 ААА АА 190 028 1600x1280 V 
= RUNNER-UP Smile CA2111 $1780 72 ААА AA 1975 0.28 1600x1280 м 
| RUNNER-UP Daytek DT-2102M $1899 69 ААА A 195 028 1600x200 — 
Ratings from 1 to 4: A is the lowest; 
AAAA is the highest. V = Yes 
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| You know the ultra-sharp 17" monitor yo 
Д drooled over because it was virtuallydistorti 


free, displayed а couple of million 
but was too expensive to buy. N 


чш Р 
алаа adag. 
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We made it affordable. 


Finally. DiamondTron”, the world’s most technologically advanced tube, is now available in a 17" monitor (16.0" viewable area), 

and we've made it affordable. It's the CTX 17ХА color monitor! 
YOU GET a DiamondTron cylindrical, vertically flat, square-cornered display with an aperture grille mask design, along with a unique electron gun that 
delivers resolutions up to 1600 x 1200. And, an ultra-fine 0.25mm aperture grille pitch for PC, Mac, SUN and SPARC systems. 
YOU GET incredible precision and clarity from center to corner, edge-to-edge, for dazzling colors and distortion-free images. 

YOU GET unique features, like our On-Screen-Display (OSD) for convenient on-screen programming. And the SuperStar” Power Management System 
that far exceeds Energy Star™ guidelines. The CTX 17XA also meets TCO standards, which lower energy and harmful electromagnetic emissions. 

YOU GET a limited three-year warranty* on parts and labor. PLUS the monitor is Plug and Play! compatible for Windows® 95. | | 

| 


something to drool over. МР А 
Merking Technology Affordable 


YOU GET IT ALL... the CTX 17XA monitor... 


3 E 46 ма 
$ MACATING! ZL mx User 
EDITORS 
Quse: CHOICE M ttti 
1765GMe Monitor 17656Me Monitor 17550М Monitor 1785GM Monitor 
]une 1995 September 1995 March 1995 May 1995 


| National Sales: 800-289-8808 • FasFax: 818-837-4341, Acct. No. 026 
Eastern Region: 201-646-0707 • Southern Region: 404-729-8909 • Western Region: 909-598-8094 


+ Two year warranty on CRT. Т Requires а DDC compatible video card. © 1995, CTX International, Inc. 
All products and brand names are trademarks of their respective companies. Specifications subject to change without notice. 


m } PC WORLD 
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Circle 228 on Inquiry Сага (RESELLERS: 229). 


-ACCESS.BUS TECHNOLOGY 


in future products. This connectwity i 
can be provided on existing periph- ИШ ааа 


um 
T — 
(C155. hus 
M (i B m 
wi | k f 
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. The Access.bus is a bidirectional-commu- 
nications industry-standard bus for pe- 
i ripheral connectivity. Peripherals that sup- 
| port the Access.bus provide a connector 
` or port connection that is similar to a 
phone-jack connector. It can connect pe- 
| ripherals s such as monitors, printers, 
К modems, mice, keyboards, scanners, and 
pies to the system. 
The advantage of the Access.bus is has- 
 sle-free. installation. You can connect an 
| Moss device (e. а monitor) to your 
system, and the system automatically iden- 
` tifies and configures it for optimum per- 
| formance. The system. and the attached 
device ' automatically configure themselves 
у communicating via the Access.bus, thus 
йай! memory-hogging platform- 
E ific . driver installation, DIP switches, 
_ jumpers, ог terminators, 
_ The Access.bus connection protocol was 
| developed by Digital Equipment and Philips 
Semiconductors i in 1985. Because of its 
ы simplicity, it i is widely accepted as an іп- 
dustry standard. Many hardware periph- 
eral I vendors plan to provide this connection 


К j 


erals and software-controlled devices. | 
NEC Technologies has a head start 
in this game by offering an Access 
-bus connector on its XP series of 
17- and 21-inch monitors. 

With the Access.bus connection, - 
you can connect up to 125 devices to 
your system in daisy-chain fashion, 
without having to manually configure each 
device. For example, you can connect your 
system to the monitor via the Access.bus, 
connect the printer to your monitor, con- 
nect your modem to the printer, and so on. 
The order in which you connect is irrele- 
vant. If you want to add another device 
into the chain, it can be plugged in any- 
where, and the system will know what 1/0 to 
use to address that device. 

The system communicates with each of 
the connected devices via the Access.bus, 
and each device is intelligent enough to 
respond to the system calls. Because the 
device communicates via the Access.bus, 
the platform on which it is connected be- 


NEC's Multisync XE21 features ап Access.bus 
connection (shown above) for hassle-free 
installation. 


comes irrelevant. The Access.bus can also 
be used to update the flash ROM on the 
peripheral. 

Windows 95 provides a Plug and Play 
device featuring an automatic detection of 
the monitor. Here, the monitor identifies 
itself as a Plug and Play-compatible de- 
vice easing the setup and configuration 
time. With Access.bus compatibility, pe- 
ripheral manufacturers should make their 
products more intelligent to accept and 
send instructions back and forth to the 
system. 


HONORABLE MENTIONS 


Radius's Multiview 21, MGC Technologies’ MGC 
2182, Panasonic’s C-2192P, and Viewsonic’s 


21PS (from left to right) feature the same control buttons and 


menu software. These four monitors 
use the same Matsushita picture ^ 
tube with 0.25-mm dot pitch and 
dotted mask type. Despite these 
similarities, the Panasonic moni- 
tor offered the highest quality 
among them, and the MGC the 


least. The quality of the Multiview 21 and the Viewsonic 21PS 


was similar. 


On-Screen Menus 
Of the 20 monitors we tested, 14 had display controls in an on- 
screen menu. Monitors supporting on-screen menus have the 


least number of buttons and lights. The buttons on the monitor 


display the pop-up menu, select the controls in the menus, and 


increase or decrease the selected 
control. Some of the monitors au- 
tomatically remove the menu 
from the screen if the menu is idle 
for a given period of time. This 
can be annoying when you 
haven't finished with the adjust- 

ment. Testers preferred that the 


menus stay on until the testers wanted to exit. 


Dubious Achievement 


Circular vs. Rectangular 

Of the 20 monitors we tested, half of them used 
circular bases as opposed 
to the rectangular type. 
Based on our subjective 
usability testing, 
technicians expressed 
a preference for those 
with circular bases, citing 
them as easier to move, tilt, and swivel. 


Congested BNC Connectors 
We tested the monitors using BNC connectors, if provided. A BNC cable 
connector has five connectors, one each for RGB (a total of three), H-sync, 
and V-sync signals. Some monitors place the five connectors in one row, with 
equal spacing in between the connectors. This is the preferred, easy-to-use 
=>, Placement. Other manufacturers, such as Nokia, 
„| Position the connectors in two rows, with RGB in 
ea the first row and the H- and V-sync connectors in 
the second row. This arrangement is inconvenient, 
because there is not enough room between the 
rows to grasp and twist the connectors. 


ا 
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LAB REPORT 


How We ‘Tested 


e tested the monitors in non- 
interlaced mode at 1280- by 
1024-pixel resolution at a re- 
fresh rate of 60 Hz and deter- 
mined image sharpness, resolution, con- 
vergence, legibility, contrast ratio, and 
power management in a Windows 95 en- 
vironment. In DOS mode, we tested the 
image quality and distortion using Dis- 
playmate Professional 1.0 from Sonera 
Technologies. 

We installed the monitor-specific Win- 
dows 95 drivers for each monitor, if they 
were provided. Because Windows 95 
was released only shortly before testing 
commenced, only two monitors (from 
Nokia and Tatung) came with specific 
drivers for Windows 95. We tested the 
rest of the monitors with configurations 
based on manufacturers' suggestions. 
Many suppliers advised that we let Win- 
dows 95 automatically configure their 
product as a standard Plug and Play mon- 
itor. For those monitors not compatible 
with Plug and Play, testers configured 
them to SVGA at 1280 by 1024 pixels. 

We tested the monitors on an S.A.G. 
Electronics STC 120 running at 120 MHz 
with a Matrox Millennium video card. 
Only two NSA Hitachi monitors were not 
compatible with this card. At the time of 
testing, Matrox did not have the drivers 
available for the NSA Hitachi monitors. 
This incompatibility caused the monitors 
to lose their settings during testing. Our 
technicians had to restore the settings for 
each screen resolution. This incompati- 
bility did not affect the performance of 
these monitors. Matrox is in the process of 
including support for these monitors, and 
it should have released the drivers by the 
time you read this. 


DISPLAY QUALITY 


We used the NSTL-developed software 
utility to measure the image sharpness, 
contrast ratio, and misconvergence of the 
monitors. Using 1- and2-pixel-thick RGB 
lines at the edges of the screen, we mea- 
sured the sharpness of the image. We also 
displayed horizontal and vertical lines 
across the entire screen, looking for the 
resolving capability of the monitor. We 
then examined the monitors for overlap- 
ping and spacing between lines. 

To measure the contrast ratio, we used 
a large, white rectangular box at the cen- 
ter of the screen and measured the lumi- 


nance levels for both the 
white rectangle and the 
unilluminated border sur- 
rounding the white box in 
candellas/meters?^ using a 
Tektronix Lumacolor П J18 | 
Photometer. A higher ratio | 
indicates greater contrast, 
making the image more vis- 
ible in high ambient-light 
conditions. 


"Ue RI. м 4 
LIC Ea шее, 


da gard 


To measure тіѕсопуег- нт’ Chandrika Mysore (left) measures the contrast ratio using a Tektronix Lumacolor I 


gence, we used Klein Opti- 18 Photometer, and Tom McAndrew measures the active display to calculate the distortion. 


cal Instruments’ optical 

gauge, which contains three prisms. Ву 
varying the red and blue prisms in this 
device, the displayed white line on the 
screen was aligned horizontally and ver- 
tically. This is the convergence correction 
required to display the image without 
misconvergence. 

We measured the quality of the im- 
age by examining a series of Z5 screens 
using Displaymate Professional 1.0. 
Screens included color and gray-scale 
displays, blooming effect on color and 
black-and-white text, moiré patterns on 
multiple resolutions, consecutive text 
and graphics switching, and geometric 
display of rectangles and circles. We 
used the same software to calculate the 
distortion index of the monitor by record- 
ing a series of screen measurements. 

We also tested these monitors in a real- 
world scenario for legibility and power 
management capabilities. We inspected 
various fonts in multiple sizes for legi- 
bility and readability in a Word docu- 
ment from a normal viewing distance. 
Testers measured the power consump- 
tion in a full, active Windows environ- 
ment; in a Windows screen-saver mode 
(using the blank screen); and in an idle or 
a low-power state using a Digital Power 
Meter. 

The price cutoff to qualify as a low- 
cost monitor was $1900, which is $355 
less than the average price. We were able 
to select the best low-cost monitor from 
a group of four monitors. 

Our best-overall score included the 
weighted average of 42.9 percent of the 
overall performance score, 14.3 percent 
of power rating, and 21.4 percent of fea- 
tures and usability each. The quality 
score was determined by the weighted 
average of 46 percent of image-quality 
tests and NSTL tests each and 8 percent 
of distortion tests. We determined the 
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overall display-quality score by calcu- 
lating the weighted averages of the im- 
age-sharpness (40 percent), contrast-ra- - 
tio (10 percent), convergence (20 
percent), and legibility (30 percent) tests. 


FEATURES 


We weighed some features more heav- 
ily than others to determine the features 
score for each monitor. Some of them 
are dot pitch, minimum and maximum 
horizontal and vertical frequencies, dis- 
play modes, display controls, and inter- 
nal power management. Energy Star— 
and TCO-compliant features were 
weighed heavily overall. 


EASE OF USE 


We examined the ease of use for each 
monitor by scoring documentation, tech- 
nical support, and physical use, such as 
tilt, swivel, and cable lengths. Our tech- 
nicians gave a subjective score ( based on 
guidelines) for each usability feature. The 
usability testing was completed by the 
same technician on all the monitors. 


Contributors 
Chandrika Mysore, Project Manager/Editor 


NSTL, has evaluated systems and hardware 
peripherals for the past six years. 


Tom McAndrew, Technical Analyst/NSTL, 
specializes in testing hardware peripherals 
and OSes. 


Susan Colwell, Technical Editor/BYTE 


The Lab Report is an ongoing collaborative project between 
BYTE magazine and National Software Testing Laboratories 
(NSTL). BYTE magazine and NSTL are both operating units 
of the McGraw-Hill Companies, Inc. Contact the NSTL staff 
on the Internet at editors@nsti.com or by phone at (610) 
941-9600. Contact BYTE on the Internet or BIX at 
editors @ bix.com or at (603) 924-2624. 


SEE IT IN STYLE! 


WINDOWS 95 15 TAKING THE PC TO THE NEXT LEVEL. А 
LEVEL THAT YESTERDAY'S MONITORS JUST CAN'T KEEP UP 
WITH. SO TO SEE ALL THAT IT CAN DO, YOU'LL NEED A 
MONITOR THAT'S UP TO SPEED. 


INTRODUCING THE EO SERIES FROM 


PRINCETON GRAPHIC SYSTEMS. THE HIGH PER- 
EO SERIES FORMANCE SERIES THAT IS TAKING MONITORS 
TO THE NEXT LEVEL. 

WITH ADVANCED DISPLAY DATA CHANNEL IMPLE- 
MENTATION, YOU'RE READY TO PLUG AND PLAY. HIGH CON- 


TRAST FLAT SQUARE TUBE (FST) WITH ADVANCED ANTI- 


GLARE COATING DELIVERS A SHARPER IMAGE AT EVEN THE 
MAXIMUM RESOLUTION OF 1280 X 1024. BY SUPPORTING 
HIGH REFRESH RATES OF UP TO 75 HZ AT 1024 X 768, 
EYE FATIGUE CAUSED BY FLICKERING SCREENS BECOMES 
A THING OF THE PAST. 

WITH ALL THE TALK ABOUT THE RELEASE OF WIN- 
DOWS 95, YOU’VE HAD PLENTY OF TIME TO IMAGINE WHAT 
IT COULD DO. NOW WITH THE EO SERIES FROM PRINCETON 


GRAPHIC SYSTEMS, YOUR IMAGINATION COMES TO LIFE 


RIGHT BEFORE YOUR EYES. PR INCEION ® 


GRAPHIC SYSTEMS 


2801 SOUTH YALE STREET, SUITE 110, SANTA ANA, CA 92704 e TEL 1-714-751-8405 • FAX 1-714-751-5736 
1-800-747-6249 TOLL-FREE 
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ROLL CALL 
APPLE B DAYTEK IBM HAG MITSUBISHI канд USA MARIO ЗЗА p 


COMPUTER, INC. ELECTRONICS PERSONAL INNOVISION мос ELECTRONICS CORP. CORP. NEC 
MULTIPLE SCAN CORP. COMPUTER CO. c0., INC. TECHNOLOGIES AMERICA, INC. , — FLEXSCAN FLEXSCAN TECHNOLOGIES, INC. 
20-1909 DT-2102M P201 МХР215 MCC 2182 DIAMOND PRO 21TX — F2-21 FX2-21 MULTISYNC XE21 
Price as tested (MSRP) $2149 $1899 $2869 $2199 $1995 $2199 $2299 $3499 $1899 
Warranty (years) 1 3 3 3 2 3 3 3 3 
PERFORMANCE SCORES 
Overall score B.0 6.9 8.0 7.6 7.5 7.8 8.0 7.8 8.6 
Quality index 9.0 8.5 8.6 8.0 8.2 8.6 8.3 7.9 8.4 
Usability index 8.1 5.9 7.8 78 6.9 67 8.0 7.8 9.6 
Power score 46 4.1 5.2 4.0 4.9 4.0 5.2 4.0 5.8 
Features score 6.9 5.4 EC 7.8 Tad 9.0 8.1 8.9 8.2 
SCREEN 
Screen surface AS, AR, BP NG, AS, AR AG, AS, AR No, AG, AG, AS, AR AS, AR AS, AR, EC AS, AR, EP AG, AS, AR, О 
Dot pitch (mm) 0.26 0.28 0.26 0.31 0.25 0.3 0.28 0.26 0.28 
Mask type Slotted Dotted Aperture grill Aperture grill — Invar Slotted Dotted Dotted Invar 
ShadowMask ShadowMask 
Picture-tube manufacturer Sony Hitachi - Sony Mitsubishi Matsushita Mitsubishi Hitachi Hitachi NEC 
RESOLUTION 
Maximum horizontal NI (pixels) 1280 1600 1600 1600 1280 1600 1600 1600 1280 
Maximum vertical NI (pixels) 1024 1280 1280 1200 1024 1200 1280 1280 1024 
MISCONVERGENCE (ММ) 
Center N/À 0.5 «0.3 0.3 « 0.3 0.25 0.25 0.2 «0.3 
Sides N/A 0.25 «0.3 0.4 < 0.4 0.4 0.4 0.3 <0.5 
SCANNING FREQUENCY 
Minimum horizontal (kHz) 29 30 30 30 30 30 30 31.5 31 
Maximum horizontal (kHz) 82 82 107 80 82 93 90 102 69 
Minimum vertical (Hz) 50 40 50 50 50 50 55 55 55 
Maximum vertical (Hz) 150 90 120 120 160 152 160 160 120 
VIDEO INPUT SIGNALS 
15-pin D-sub connector ө © О @ o © © О ө 
ВМС-НОВ connector О @ О © ө ^ © 
Video bandwidth (MHz) N/A 140 120 130 135 180 130 200 B5 
DISPLAY MODES 
Number of preset 9 4 9 26 8 16 11 12 17 
Number of user-defined 4 6 9 8 21 12 9 24 30 
NI VERTICAL REFRESH RATE (HZ) 
640x480 VGA 60 60 60 75 75 152 160 160 75 
832x624 Macintosh 16-inch 75 72 N/A 75 N/A 75 148 160 75 
800x600 SVGA 60, 75 60.317 N/A 85 75 152 148 160 76 
1024x768 60 70.08 N/A 87 N/A 121 115 130 75 
1152x870 Mac |! 75 70 N/A 75 75.06 106 85 97 75 
1280х1024 60, 75 73 77, 85 15 63.73, 75.03 90 85 97 60 
1600х1280 МА 58.9 66, 75, 85 60 МА 75 72 82 МА 
CONTROLS 
Degauss button Internal e © © © o е е e 
Brightness thumbwheel 9 e © © © ө © Ф e 
Contrast thumbwheel Ө © © © © © © e 9 
On-screen menu control О О О O © © © ө e 
ENVIRONMENTAL PROTECTION 
Energy Star Ф е, © © © © © © ө 
VESA DPMS Ф О ө © Ө ө ө © © 
FCC Class A А А А А В B B 
PHYSICAL CHARACTERISTICS 
Net weight (Ibs.) 66 85 68 80 62.39 165 75 75 74.2 
Height (inches) 18.7 19.2 18.7 19.37 18.8 19.3 19.2 19.2 20.4 
Width (inches) 18.7 19.76 18.7 19.8 19.88 19.7 19.7 19.7 20.2 
Depth (inches) 19,7 21.32 19.9 20.03 20.08 19.2 21.1 21.1 22.5 
CONTACT INFORMATION 
Phone number (408) 996-1010 (604) 270-3003 МА (714) 751-2008 (818) 968-6798 (714) 229-3854 (310) 325-5202 (310) 325-5202 (508) 264-8000 
Toll-free phone (800) 538-9696 (800) 329-8351 (800) 426-2968 (800) 827-3998 МА (800) 843-2515 (800) 800-5202 (800) 800-5202 (800) 632-4636 
Internet address htipi/www N/A http://www.pc http://www МА http://www.directnet  http;//Awww.traveller http/www.traveller http//www 
apple.com/ ibm.com maginnovision.com .com/mitsubishi .com/nanao/ .com/nanao/ nec.com 
Inquiry no. 1101 1102 1103 1104 1105 1106 1107 1108 1109 
€ z BYTE Best. @ = yes; О = no; N/A = not applicable. 


AG - antiglare AR = antireflective AS = antistatic ВР = bonded panel ЕС -ergocoated ЕР = ergopaneled NG 2nonglae О = NEC opticlear 
Note: On-screen menus include pincushion, barrel, focus, convergence, and so оп. 
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PANASONIC SMILE 
NEC NOKIA DISPLAY NSA NSA COMMUNICATIONS PHILIPS CONSUMER PHILIPS CONSUMER INTERNATIONAL, TATUNG CO. OF 
TECHNOLOGIES, INC. PRODUCTS, INC. SUPERSCAN SUPERSCAN AND SYSTEMS CO. ELECTRONICS CO, ELECTRONICS CO. RADIUS, INC. INC. AMERICA, INC. VIEWSONIC 
MULTISYNC XP21 MULTIGRAPH 445X РКО 21 ELITE 21 C-2192P MAGNAVOX (M2137 MAGNAVOX CM21BA MULTIVIEW 21 САЩ CM-20MKB 21р5 
$2299 $2575 $1995 $2195 $1999 $2499 $2799 $2149 $1780 $1799 $1995 
3 3 3 3 3 3 3 1 3 2 3 
—————M—M——M MÀ et 
8.1 7.7 7.5 7.5 8.1 7.9 7.8 8.0 7.2 7.4 8.2 
8.6 8.5 8.5 8.4 9.0 8.1 8.8 8.6 7.8 8.5 B.5 
9.1 6.5 6.6 7.0 7.6 6.4 5.6 B.7 6.6 6.0 7.9 
3.6 4.3 4,7 4.7 6.7 6.2 4.8 49 5.9 5.6 4.8 
8.0 B.5 7 T" 7.8 8.9 8.7 6.9 6.9 6.7 8.5 
سے‎ 
AG, AS, AR, О Аб, AS Аб, AS, AR Аб, AS, АА AG, AS, AR NG, AG, AS, AR МС, AG, AS, AR AS, AG AG, AS AG, AS NG, AG, 
AS, AR 
0.28 0.26 0.26 0.26 0.25 0.28 0.26 0.25 0.28 0.28 0.25 
Invar іпуаг Dotted Dotted Dotted Dotted Dotted Dotted Dotted Invar Dotted 
ShadowMask ShadowMask ShadowMask 
NEC Matsushita Hitachi Hitachi Matsushita Hitachi Hitachi Matsushita Hitachi Hitachi Matsushita 
pms iii E i a, 
1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 
1200 1280 1280 1280 1280 1200 1280 1200 1280 1280 1280 
benn L amd 
«0.3 0.3 0.3 0.3 0.4 «0.3 «0.25 «0.3 «0.3 1 0.3 
«0.5 0.4 0.4 0.4 0.45 <0.4 <0.35 <0.5 <0.4 6 0.4 
31 30 31 31 30 30 30 31 30 28 30 
89 102 85 95 B2 94 107 B5.3 B2 82 B5 
55 50 50 50 50 50 50 50 50 50 50 
160 120 160 160 160 160 170 120 100 120 160 
© © e Ф © ^ © o © ө © 
Ө © О О ® ө @ 9 e ® © 
85 200 200 200 135 157 250 130 130 130 135 
21 28 5 6 3 16 12 9 36 9 8 
42 14 26 25 13 14 16 9 36 15 13 
75 60 160 160 60 60 60 67,75 100 60 Up to 160 
75 75 130 150 N/A 75 75 75 75 75 Up to 130 
76 100 130 150 75 56, 60, 72, 75 75 Auto 56 to 90 56, 60, 72, 75 Up to 135 
75 76 N/A N/A 70 N/A N/A 74, 75 87 87 Up to 80 
75 75 85 95 75 75 75 75 75 75 Up to 90 
76 75 75 85 75 60, 75, 76, 84 75 75 75 60, 70 Up to 80 
70 BO 63 70 62 60 75, 76, 80 69 66 60 Up to 69 
e @ e @ e © E] e © @ ө 
@ @ © @ Ф e ® 9 o E © 
@ ® @ G e e e 9 m - e 
e ® е e . e е © O O © 
ө e Ф e e e Ф © e ® o 
e e ө @ ® ө e e © © ® 
A B B B B B А В В А В 
78.8 70 73 73 61.6 77 81 62 64 63 62.8 
20.4 20.3 18.6 18.6 18.8 19.5 19.7 18.6 18.9 18 18.8 
20.2 20.2 19.2 19.2 19.9 20.5 20.1 19.8 19.2 19 19.9 
22.5 19.7 21 21 20.1 21 21 20 20.8 21 20.1 
(508) 264-8000 (415) 331-6622 (617) 461-8300 (617) 461-8300 (201) 392-4500 (423) 475-0317 (423) 475-0317 (408) 541-6100 (714) 546-0336 (310) 637-2105 (909) 869-7976 
(800) 632-4636 (800) 296-6542 (800) 441-4832 (800) 441-4832 (800) 742-8086 (800) 835-3506 (800) 835-3506 (800) 572-3487 (800) 876-4530 (800) 829-2850 (800) 888-8583 
http://www Nokia@aol.com МА N/A N/A http://www http://www support smile@realm.net N/A http://www 
n&c.com .magnavox.com ,magnavox.com radius.com .viewsonic.com 
1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 
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fund your system's overall performance 
and run software at amazing speeds with an 

83MHz Intel Pentium" OverDrive* processor. Compatible with 
Intel486SX, SX2, DX, DX2 33MHz, 66MHz and 100MHz CPU- 
based PCa. 


Call CDW for detailed compatibility information. | 
NETWORKING PRODUCTS —__ _ NETWORKING PRODUCTS. 
NOVELL Bayt Nationes 

—" Netware V4.1 TT SynOptics System 800 10BT 8-port hub .......... 209.24 

ser ОЈ... m— 3 i t M 10BT B-port hub ...... 538.70 
10 User CD... ae 1305.94 cg year van pe 

ser PTI Iti itil 2 um 4-1 

Кт ts eti. 2784.34 SMC 
TOD' BR GI SSS ee 3798.44 EtherEZ 10BT... 
ви 3 d ARE 4.1 upgrades — EtherEZ coax.. "—— — 

ser to 5 User CD cessere 74 EtherEZ ЮС е 
- hee to 25 "e on aaa Sanaa Toons Tess cant " Etherpower 10ВТ PCI 

ser to ,, Heo ——— 1661.1 
10 User to 10 User СР... 551.60 Etherpower coax РС... 149.97 
10 User to 25 User CD... 1162.51 Ш\га16 Ethernet coax : 
10 User to 50 User CD ...................................1875.07 Ultra16 coax @рк...............................................©0@,В8 
s се р 5 dr A ———— 9 2 Ultra16 108Т бркК.............................................. 458.34 

ser to cue o MT 1499.77 - 

ЕТК 2566.43 Ultra18 Ethemet ФОТ... ннн 107.7 
BO User to 50 User СО................................... 1074.51 TigerHub TP6 6 port + AUI... 164.24 
50 User to 100 User ©Р................................. 2142.44 TigerHub TP6B 6 port + ВМС........................... 179.97 
100 User to 100 User CD ............................... 1499.77 TigerHub TP12 12 port + AUI........................... 344.98 


3608 Ethemet 8 port hub 10BT ........................296.85 


ioe V3.12 


3512 Ethemet 1242 port hub 10BT ..................548.55 
PC600WS ARCNET соах ................................ 119.93 
ARCNET 8 port active hub соах......................ф 229.41 
TokenCard Elite 18/4................. rere 221,27 
| ^ 
ЗСот' THOMAS CONBAD 
3C503 Etherlink II coax ..... ‚159.44 - 56.88 
3C5096 Etherlink Ill coax...... ae | eee د‎ чыте 
3C509B Etherlink lil coax 5р 2 HEN — M 7 а днн 
3С509В Etherlink IIl 10ВТ....... 109.58 ТС5055 Ethernet B port hub 10BT ,..................338.28 
3C509B Etheriink Ill 10BT 5pk. 8 TOVG045 AnyLAN ISA adapter ....................... 214.38 
3C509B Etherlink IIl combo....... TOVG045 AnyLAN ISA adapter 6pk............... 1176.48 
уаш а Leo gm TCVG047 AnyLAN EISA adapter.................... 297.56 
3C579 Etherlink III EISA 10BT .. TCVG047 AnyLAN EISA adapter Өрк............ 1387.84 
3C1627 12 port Linkbuilder 108 ТСУ@050 AnyLAN 100VG 24-port hub 505.7! 
| TCVG020 AnyLAN SNMP Мат! processor..... 2631 
NodeRunner/SI 2000A ....................................... 87.13 TERRE 
NodeRunner/S| 2000Т........................................ 73.62 | Link MC80 14° color... -— " ..460.13 
Central Station O essa 389. 13 Link MCB amber/green/white... a — un 273.85 
T-Runner 14 роп ТОВ ттт 19882 | рту) дя 
Simpy САМввіс м 63:79 ө 60 атрегп/угеөп/иһї........................279. 
v^ Uim ç Wyse 160 атьет/ргееп/м\е...................... 329.88 
Амане STEIN m Xi 
с V6.0 Starter Kit, coax 
LANtastlc V6.0 add-on kit, coax ... 117. гсот atin 
LANtastic V6.0 add-on kit, 10ВТ...................... .B PE310BC pocket Ethernet соах....,.................. 317.28 
PE310B2 pocket Ethernet соах........................ 277.51 
سے‎ РЕЗ1ОВТ pocket Ethemet 10ВТ ...................... 277.51 
— ASP PT318CTP pocket Token Ring IlI..................... 475.83 
ASP COMPUTER PRODUCTS. INC PPX03 Parallel port тишйїр\өхог.......................... 77.80 
JetLAN MIO PLus for HP printers with MIO ....249.93 ADE R REMOVANI E DRIVES 
JetLAN/P Plus Td P iiid 283.47 APE & REMOVABLE MEDIA DRIVES 
oe AutoSwitch, 2 comp to 1 printe! ...28 
рае Ете AutoSwitch, 4 comp to 1 printe COLORADO 
starter kit-2 computers, 1 printer............ > Жый 
SNAP add-on 1гапвтїїї@'.................................... Jumbo 350 internal ...................... erre 124.28 
Jumbo 1400 їтїата!.........................................229.77 
Trakker 350 parailal d — Ў 29.7 
Trakker 700 parallel port.... 
Token Aing Adapter ЦА. T1000 800MB Тгауап....................................... 159.44 
GM Tokar Fung, rr PowerTape 1.1GB SCSI internal 
PowerTape 2.4GB SCSI internal 
in PowerTape 2.4GB SCSI external................... 1077.99 
ч Coi 
ga ادو ای‎ E Oe p — P 21 Чэ VIVE 
erExpress QOMbps - е , 
EtherExpress PRO/100Mbps EISA .. Tape'Stor 800MB Travan intemal.................... 1 : - :95 
EtherExpress PRO/10 Fish 10BT .. 108. 01 Tape*Stor BOOMB Travan parallel .................... 29 57 
EtherExpress PRO/10 Flsh 10BT Spk b 19.9 Tape*Stor 850MB Intemal.......... — uê 
Fie 2 ыы a ren Dr ae 49 1. Таре*51ог 850MB parallel ................................31 
erExpress sh com 115. Tape*Stor 3200MB internal ....................... 39. 
EtherExpress РНО/10 Fish combo 5pk ‚472.00 А 
EtherExpress PRO/10 Fish combo 20р 739.70 Tape'*Stor 4GB internal IDE ............................. 
EtherExpress 16 10BT ......................... .99.33 e 
EtherExpress 16 10B T 5pk 69.5 10 d 
EtherExpress 16 10BT 20р 98. . 
cemere ы-ы 166.52 | zip drive 100MB parallel Interface............... 199.00 
EtherExpress 16 combo 5pk ......... „549.72 Zip drive 100MB SCSI interface ....................... 188.00 
EtherExpress EISA, coax ................................. 409.88 Zip disks 100MB, ЗрК..........................нннее 49.85 
EtherExpress Fish combo -— — 129.79 Ditto 420MB tape drive иїета!.......................... 99.00 
EtherExpress Fish combo 5рк.......................... $91.05 Ditto Easy 800MB Travan tape drive external. 149.95 
TokenExpress PRO ISA LAN; адаріег..............: 249.84 Ditto Easy BOOMB T. ане! "4 40.95 
NetportExpress EL Ethernet............................. 376.90 ay ravan tape ntemal ...148.95 


[NASDAQ 


BUY WITH CONFIDENCE 


COWD 15 û NASDAO 
TRADED COMPANY 
"ийй ea 
DA D rated БЕЛ 
Dora: STET P882 


Centers. Ini TUZU F | 


ara | т: 


CDW Sells 


4 Ae фр 4 | м 
ав“ = — бе JI. cow se179 | For less a TES 


и 600 dpi in black or color v 

normal or econofast mode; 4 ppm, best mode w^ Color print 
speed: 2 ppm, econofast mode; 1 ppm, best mode V HP PCL 
3 emulation # Paper handling: 150 sheets letter or legal, 15 
envelopes ¥ Parallel interface V 1 year warranty 

v H-P-C2145A 


Black print epeed: 6 ppm, 


No surcharge for credit cards 
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CRT 3 0b 4 
WE ALET S CDW 57120 
| | ] 
/ / | 
MEE TAPE & REMOVABLE MEDIA DRIVES M INPUT DEVICES = 
MICROSOLUTIONS EPSON 
Backpack 3.5" 1.44MB floppy parallel .............. 146.32 
Вэскраск BOOTD 800MB Travan parallel.........157.26 300GS personal document scanner ................. 389.50 
Е9-10006 mmama ———— E. 721.70 
EXABYTE EB-1200-PrOPO........ cnt 1127.46 
EXB-8700 BMM SERE eren na OR 1983.75 
EXB-B505XL 7GB tape backup internal PTEPEPPEM 1 698. 87 h H EWLETT 
SyQuest CZ] Paekano 
Е2135 135MB Internal IDE interface................ 198.99 ScanJet 3C W/ISA Interface ............................ 930.05 
EZ135 135MB external SCSI interface.............239.49 | Scan fat 48 eos 189.34 
E21 35 bi cartridge..................... nennen 19.97 zu fo —— ———— 997.02 
| Е TIMEDIA AND CD-ROM | | ScanJet 4C document feedar........................... 477.55 
Creative Labs | 
Discovery CD 4x PnP multimedia kit................ 349.38 MIC ROTEK 
Multimedia Home CD 4x kit intemal ................. 419.26 Scanmaker lÎ союг............................................ 396.65 
Ear CD Ax КШ.................. еннен жез», 188.47 Scanmaker 15Р color............... erre 477.48 
Sound Blaster Value CD 4x КК......................... 287.72 Scanmaker WAR color ..................................... 749.88 
Sound Blaster Performence CD 4x КИ.............. 385.81 ScanMaker IIl color......................—. ene 2024.37 
Phone Blaster 14.4K internal w/softwara.......... 165.16 Scanmaker 35T 5100 всаппаг.......................... 692.58 
Modem Blaster 14,4К.........................................@8.8% = 
Modem Blaster 28.8К....................................... 149.42 Summagraphics. 
Sound Blaster 16 value edition (IDE) ................. 88.96 
Sound Blaster 18 8С8!-2.............................. 16790 | Summasketch tll 12 X 12 18 button .............. 243.13 
Sound Blaster AWES2 РпР..............................220,81 Summasketch Ill 18 X 12 4 button .................. 188.33 
Sound Blaster 32 (IDE) .................................. 149.44 
Wave Blaster ll бСатерРак................................. 14444 MONITORS = 
سے‎ = - — Mag Innovision ВЕ — md 379.88 
ADS VGA to TV Elite intemal........... Ж 6 C ————— P 
ADS VGA to TV Elita external ............... 196.53 = че ae... а? 
АВ ЧА corr amy — | ccc o Iur ИШ 
cem ште Magnavox CM2099 14* .28 МІ......................248.86 
qo npe eras | Magnavox СМ2015 15° 1024.....................32278 
| speakera 5\\...............................Ө7.З Ма CM4015 15° 1280 375.84 
Advent РР822 spkrs/aul tr 188.64 gnavox CM4015 15" 1280 ...... — — 
| Pi €—— ME Magnavox CM4017 17* .31.............................. 609.25 
| Altec Lansing ACS500 surround system.......... 308.19 pe 
| c -— Magnavox СМ4018 17° .2B ..............................8 
onnectix QuickCam for Windows ..................... 98.57 M 20CM64 20" 1087 00 
Diamond Multimedia Кї ULTRA 8X CD ..........575.03 N = ries i аА а "M 
Diamond Muttimedia Kit 4400 4X CD inl .......... 287.88 NEC XV15 15" аы аы و‎ 87 35 
Jensen JPS35 speakera SW ‚............. mee Т МЕСИ 2 маз 
Jensen JPS45 speakers 10W ЫЗ... чем 2, 9,93 NEC XE15 M E г 7 ор Mi 
Microsolutions 4X CD parallel ......................... 354.83 NEC XE17 17... н н етт" "ooa. 26 
Mictosolutlons 4X CD parallel w/sound ............ 459.09 МЕС XE21 21" nn c ÉD um +з 29.26 
Minolta ‘Manian video 81111 МАРНЕ a Е ДИН 198.84 МЕС XP15 15" AbbátataraanbericaaogReS1UtAPAd d TA. $TPFARRÉ4O5SERC +r T ST 
| € a! cH E uere NE NEG ХРТ ТИЛ сны тканы зе зз тыркы 1085.38 
E NE, nt MD a NEC ХР21 21*............ TES. 2100.43 
Pioneer DAM624X 6 disc 4X changear..............473.00 SS 
| КЕ ап 1560] 187... олче» нел» +», ан 467.00 
Plextor 6X Internal ........... — —— 499.87 Sa 17GU 17* 798.00 
Sigma Designs RealMagio Lite.......................-. 258.59 | СЕЕ Саа" аны ECC Eo 
Sigma Dealgns RealMagic MPEG .. ace 36 8.07 M mi de 45" FOG FOES FSET FORTE T PEPSS EO "A299 9942909O99 489 c 
Sony PRD-150 portabia PCMCIA Оівстал® ‚3 15.32 “ot {78Е1 17° esoovrsaroesaaavesrerarrsvauecvecasvevnart+anvaa 850.34 
Sony 4X Internal w/IDE interface...................... 207.75 So y 20SE12 о RN 929. 28 
Sony 4X intemal w/SCSI-2 interface ................ 289.29 болу г aisi sam: эн 
Toshiba 3601 SCSI 4X intemal — “и 309 e5 u E ن‎ a: 3 
| Turtle RE ViewSonic 15GS 15° ........................................ 435.20 
urtie Beach Monte Сагю................................... 84.71 ViewSonic 1795 17 757.04 
Turtla Beach Тгорё?......................................... 193.67 ARE e. 
| Tune Бае Monterey... ajaga | ViewSonic 21Р521°............................... 1759.10 
| u Ee | ‘ RDS 
| 2 "Ur | ATI Graphics Xpression ISA 2MB .................... 189.36 
| ATI Graphics Xpression VLB 2MB ................... 189.36 
| А ү PS | ATI Graphics Хргезаюп PCI 2MB ................... 189.36 
| ATI Graphics Pro Turbo ISA 2MB ................... 310.97 
Portable GlidaPoint Р8/2.................................... 53.79 ATI Graphics Pro Turbo VLB 2MB ................... 319.97 
| Portable GlldePolnt вепа!................................... 53.78 ATI Graphica Pro Turbo PCI 2MB .................... 319.97 
Desktop Glidepoint ........................ eee 97.19 ATI Graphics Pro Turbo PC! 4МВ.................... 449.61 
GiidePoint Windows 95 keyboard........ 109.5 | Diamond SpeedStar Pro ISA 1MB m 5,8 
C / C Diamond SpeedStar 84 ISA 2MB ..................... 
TE Р m Diamond SpeedStar 84 ISA 1MB..................... 3.55 
а. 0 ID рие Diamond Stealth Video VLB 2MB..................... 39 
m E M У ppc سل‎ NEVER more - —; Diamond Stealth Video PCI 2MB ..................... 237 89 
DB Ill 12X12 p реп: eee = 89.97 intel Smart Video Recorder Рго........................398.99 
Drawing Slate 11 12X12 4 button cordless .......226.96 


OTF 
COMPAQ S Egmem |... .. _____ _ | COMPAQ 
LTE 5100 "77^ М п Y “a = í | ~ Prolinea 575e 
The ultimate in D CVU UU ө 3755 5 Uni» ‚р init «чи ality 
m алгы 4 si} те Il j =. (qa P ED db dih Js a nc «li shi ы 
power апа ovem PME = dh P, ‘mt ef ada | м 
"yl = м gy TIU = Sy, ч ? 75MHz I 
flexit bility Р ' ан - (| C J Г s А Dü „2 T i Aum P EB RAM std., 
¢ 90MHz Intel Pentium* | | | 97 136МВ max. € 630MB hard 
processor Ф 256KB, 64-bit drive € Internal expansion slots: 


one PCI/ISA; two ISA; one Compaq option slot 


L2 cache € 32-bit PCI local bus Ф 8MB RAM std., 72MB ' Drive bays: two externally accessible; one internal 


max, ® 10.4” active-matrix color display Ф 810MB hard 
drive € 16-bit audio * Double-speed CD-ROM 
* Pre-loaded software: Windows" 95; Windows V3.1; MS- 


CDW’ 
SERVICES YOU 


а 


^ PCI local bus video, 1MB DRAM std., 2MB тах, pentium 


^ PCI Enhanced IDE controller Ф Plug and Play 


compliant € Included software: Pre-loaded Windows 95 and 
DOS уб. 0 more Ф > Three-year limited “зар А 
> E С / 0 f (=. 
ой“ E ........99049.00 cow 60599 BETTER fe IENE oN $1389.00 cow cc: 
The intel Inside* Logo and Pentium? are Registered ” The inte! inside” Logo and Pentium are Registered = 
Trademarks of Inte! Corporation Trademarks of intel Corporation 
n ' ^ ж, J = | x P adi » М P 
[m " COMPUTERS - COMPUTERS | HARD DRIVES & CONTROLLERS MM BATTERY BACKUP AND 
BA | EXAS INSTRU Maxtor AMERICAN POWER 
MENTS 
T2110CS DX4/75 eed a 1657.29 Extensa 450 ы Ai 3 та dual color 270MB Fast-ATA 118.40 850МВ Fast-ATA „207.09 Бык ті Рго ae Clug and рия ——— : че 1 
TE n Bara RENNES RES CHE nrc ИВ Extensa 450T DX4/75 340MB act color 425MB FastATA. 155.78 1.698 Ғай-АТА. 728535 | Bock Ups pro 850 Pius and Play BRE 
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SAVE A BUNDLE On 36-Bir SCANNING & Ger A BUNDLE! 


Now for around $2,000 you can own Microtek's award-winning 36-bit ScanMaker” III. It’s one of the fastest and most advanced 
single-pass color flatbeds available. In fact, Publish magazine called the ScanMaker III “the flatbed to beat”. This 600 x 1200 dpi scanner 
includes the full-version of Adobe Photoshop, ScanWizard" — Microtek's powerful, new scanner controller software, and 
Microtek's DCR color calibration system. Апа now, Microtek includes the Transparent Media Adapter for scanning 
transparencies and negatives, апа OCR software for scanning text. But we're not through yet! Purchase a Microtek ScanMaker Ш from 
October 1, 1995 to January 31, 1996 and you also get your choice of one of the packages below. Just look for the coupon in your 


ScanMaker III box. 

When you purchase a When you purchase a ScanMaker Ill 
ScanMaker lll for Macintosh, for Windows, choose one of these: 
choose one of these: 


1. NEW! Microtek PageWiz™ 


personal page scanner for PCs & Laptops 
„ОГ... 
2. Fractal Design Painter 4.0 


1. HSC Live Picture 2.0 
(full version on CD-ROM) 


Ur... 


2. HSC Live Picture paint and image-editing software 
Special Edition, KPT m 
Convolver, Kai's Power 3. NEW! U-Lead Media Studio Pro 2.0 
Tools (all on CD-ROM) the complete multimedia toolkit plus KPT 

» Convolver and Kai's Power Tools 


(all on CD-ROM) 


3. Fractal Design Painter 4.0 рые анан handle packagieg may appar ditor m 
paint and image-editing software ——^ hèn the pechagirs depicted in tiis advertisemen. 


TERMS & CONDITIONS: Purchasers of ScanMaker If! for PC are limited to one bundle only from Windows versions of software listed. Purchasers of Mi ! ( RO а € K 
ScanMaker IIl for Macintosh are limited to one bundle only from Macintosh version of software listed. Windows and Macintosh versions of 


software are not interchangeable. To receive promotional software bundle, ScanMaker 11! must be purchased between October 1, 1995 and Better Ima ri 7 
January 31, 1996, no exceptions. Software will only be fulfilled from fully completed coupons {found in the ScanMaker III carton) with attached Bes Th ough Innovation. 


original sales receipts of ScanMaker II! purchase. If you purchased your ScanMaker III after October 1, 1995 and before January 31, 1996 but did not 
receive à coupon in the carton, call Microtek at 1-800-654-4160, Please note: Microtek PageWiz works with Windows-based computer systems For more information or the location of your nearest Microtek 
only. This promotion is valid only for ScanMaker Ill sales in the continental United States. This is an end user promotion and is not valid for resellers. reseller, call 1-800-654-4160 or [ax us at 310-297-5050. 


Publish 


4 
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The following are trademarks or registered trademarks of their respective companies: Microtek, ScanMaker, DCR, ScanWizard of Microtek Lab, Inc.; Windows of Microsoft Corporation; Macintosh of Appla Computer, Inc.; Adobe Photoshop of Adobe Systems, 
Inc.; Live Picture of Live Picture Incorporated; KPT Convolver and Kai's Power Tools of HSC Software Corporation; Media Studio Pro of U-Lead Systems, inc. Painter of Fractal Design Corporation. All other trademarks or registered trademarks are the property 
of their respective holders. Prices, specifications and software bundles are subject to change without notice. 


Circle 105 on Inquiry Card (RESELLERS: 106). 


Software CAIN 


Sumo Graphics Giants Weigh In 


Two massive software bundles from Corel and Micrografx go 
belly-to-belly for the Windows 95 graphics-suite crown 


STANFORD DIEHL AND 
G. ARMOUR VAN HORN 


n the heels of the office-suite 
successes (and Microsoft’s ap- 
parent TKO), graphics heavy- 


weights Corel and Micrografx now battle 
for the Windows 95 graphics market. Both 
companies tout the obvious advantages of 
buying a graphics suite from one vendor: 
a comprehensive one-buy solution, smooth 
integration across modules, one-stop sup- 
port, and a discounted overall price. 

But we think the two products will at- 
tract different markets. While CorelDraw 
6 will appeal to current Corel shops and 
other graphics professionals, the Micro- 
grafx ABC Graphics Suite targets the 
general businessperson’s каров» $ 
production needs by skillfully wrap- 
ping the company's most popular | 
graphics applications in a Microsoft 
Office—compatible interface. 


Big, Fat Graphics 

Also in the spirit of the office suites, 
these bundles are huge and ungainly. 
The basic installation of CorelDraw 
6 takes a whopping 180 MB. The 
ABC Graphics Suite fills about 85 
MB. You can run CorelDraw from a 
CD-ROM, but it still requires up to 32 MB 
of hard disk space. When we ran the Corel 
applications from a double-speed CD- 
ROM, performance was unacceptably 


WHAT’S IN THE BOX? 


CORELDRAW 6 MICROGRAFX ABC 
GRAPHICS SUITE 


$695/$249 upgrade $299/$149 upgrade 


THE APPLICATIONS 
CorelDraw 6 

Corel PhotoPaint 6 
Corei Presents 6 


Designer 6.0 
Picture Publisher 6.0 
ABC FlowCharter 6.0 


Corel Multimedia Manager АВС Media Manager 6.0 


Corel Dream 3-D 6 
Corel Motion 3-D 


THE EXTRAS 

25,000+ clip-art selections 20,000+ clip-art selections 
1000+ photos 7500+ photos 

750+ 3-D models 2000+ diagramming symbols 
1000+ fonts 250+ fonts 

260+ video clips 1500+ actors, props, and sounds 


instant 3-0 
SnapGraphics (16-bit) 
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slow, even on a 60-MHz 
Pentium system. 

We also had problems installing from 
some CD-ROM drives. Information on 
Corel's World Wide Web site blamed real- 
mode CD-ROM drivers. Older systems 
might also experience problems with scan- 
ners, drawing tablets, video cards, and oth- 
er hardware not specifically supported by 
Windows 95 drivers. The stability of draw- 
ing-tablet drivers was so poor at the re- 
lease of Windows 95 that Micrografx 
chose not to support any pressure-sensi- 
tive tablets with this version, even though 
earlier versions supported them. 

For all practical purposes, these suites 
need Pentium systems with 16 MB of RAM 
and a 1-GB or larger hard drive. It's time 
to bite the Windows 95 resource bullet. 

If you' ve got the hardware, though, these 
suites are significantly improved for Win- 
dows 95, with judicious right-click menus, 
drag-and-drop support, long filenames, mul- 


The CorelDraw interface 
(above) features menu 
roll-ups; the ABC suite 
(left) sports dockable 
toolbars. Note the ABC 
Media Manager 
(lower right). 


اا ق 


mun mae 


tithreading, and OLE 2.0. 
This type of functionality, 
as well as upcoming Win- 
dows 95 software, such as 
PageMaker 6, should let 
Windows 95 (or, better yet, 
Windows NT, which can 
host both of these graphics 
suites) compete with the 
Mac for the professional graphics market. 

But unlike the office-suite market, 
graphics shops have not embraced the sin- 
gle-bundle philosophy. The graphics mar- 
ket has responded well to specialized niche 
products from Adobe, Macromedia, and 
Quark. Nor does this market show any 
signs of becoming Windows-only. Adobe 
Illustrator, PageMaker, Photoshop, and 
Macromedia FreeHand are clearly com- 
mitted to both Windows and Mac plat- 
forms. Corel and Micrografx remain spe- 
cific to Windows. 


The Reigning Sumo Champ 

Corel has removed Ventura Publisher from 
the CorelDraw package but, as usual, has 
added lots of new stuff. The problem for 
Corel has always been integrating new 
modules into a consistent whole. The com- 
pany has made strides in this area, espe- 
cially with PhotoPaint, but the overall suite 


still feels somewhat cobbled together. 
continued 
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i | Native Transfer - 


ише A Windows graphics suite must handle large data files and distribute them · 
| across s multiple application modules. In the past, the challenge has been in 
_ transferring these large data sets without bogging down the system. OLE 2.0’s 
Uniform Data Transfer technology makes this process more efficient. 
` Before OLE 2.0, applications used global memory as the medium of data 
2 | transfer, and a Clipboard format (e.g., CF TEXT or СЕ. - BITMAP) to describe 
| ` the data. Different transfers (OLE 1.0, DDE, the Clipboard, or drag and drop) 
| required different protocols and API functions. Under OLE 2.0, a pointer is 
transferred from the data source to the data recipient. The data object itself 
| then determines a standardized format for the transfer. 
| When you select a data object and drag it out of its : source, the destination 
OLE container supports two data types—the Native Format and the Presenta- 
. tion Format—each of which. might contain several additional components. The 
-Native Format can be almost anything. Corel applications use the Corel 
Metafile Exchange (*.СМХ) format, introduced as the clip-art format with 
` CorelDraw 5. The Presentation Format includes elements previously supported 
| ee the Windows Clipboard (Device-Dependent Bitmap, Windows Metafile, Rich 
Text, and text), along | with two new formats for Windows 95: Device Indepen- - 
dent Bitmap and Extended Metafi le. 
. When a client application accepts a data object, it selects the format of the 
у highest quality. Ifthe program | is privy to the Native Format (which is likely if 
. the client and server are from the same vendor], there's no need to revert to a 
. less accurate format for the transfer. 


layer control in CorelDraw, easier to use 
by bringing more functions to the first lev- 
el of a roll-up menu. But overall, the ap- 
plications are hard to learn and use unless 
you're a seasoned CorelDraw designer. 

Dedicated Corel shops should appreci- 
ate the upgrade. The new applications are 
impressive, especially when it comes to 
3-D illustration. Corel Dream 3-D, a Win- 
dows 95 port from RayDream Designer 
for Windows and the Mac, is a high-end 
tool for 3-D modeling and rendering. 

If you're familiar with 3-D design (and 
especially if you’ ve used RayDream De- 
signer before), you'll be immediately pro- 
ductive with Corel Dream 3-D. Another 
new application, Corel Motion 3-D, ani- 
mates your 3-D models. The Micrografx 
Instant 3-D application generates slick text 
effects, but the ABC suite does not sup- 
port 3-D modeling. 

The new Corel Presents module sup- 
ports a full range of multimedia elements, 
including sound, video, and transitional 
effects. Corel also bundles an excellent 
screen-capture applet, a module that the 
ABC Graphics Suite needs and lacks. 


RETRIEVER HUNTS DATA. 


Windows Friendly Access To UNIX Databases 


V L) 


SQL-Retriever is man's best friend 
when you want to retrieve and 
update critical business infor- 
mation in UNIX databases from 
Windows applications, such as 
Microsoft Excel or Access. Point-and- 
click access to Oracle, Informix, Ingres, 
Interbase, and Sybase databases means 


Fite tahie Uit негу? Шину HIPIen ER wines 
Низ ы Form Тур © nia Cin из Duis Conr Ss | 
непе Sun уместо. | 501 Statement 


etary interface. Just fast and easy desk- 
top-to-database power that works right 
out of the box with virtually every 
Windows TCP/IP ы» 


SQL-Retriever offers best-of-breed access to UNIX 
databases, so you don't bave lo worry about the 
pedigree of proprietary interfaces, 


22. ЧАМ 
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GET YOUR FREE UNIDIRECT CATALOG TODAY TO HUNT DOWN OVER 90 PC-TO-UNIX CONNECTIVITY PRODUCTS! 


1-800-613-1 683 


WebSite: http://www.unidirect.com e fax 408-461-5055 © UniFax faxhack 714-453-4755 00619160 © ph 408-461-4799 © Dept. 239006 
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Circle 131. on Inquiry Card (RESELLERS: 132). 


Available 
NOW! 


gon CD-ROM 


aie FIVE YEARS OF BYTE AT YOUR FINGERTIPS! 


From the Editors of BYTE Magazine . . . 


Cover Stories e Product Reviews e BYTE Lab/NSTL Reports for Brad 
e Benchmarks e Features e Core Technologies Columns technology, 
€ Product and Technology News T company, author 
ө And Much More! 


~ copy and print 
what you need! 


КА,“ the information you 
i need quickly and 
easily from your 

BYTE issues library 


selected articles 
to your word 
processor 
search results in 
context, by issue, 


Place Your Order 


or by article title 
Today! 
B ROUEN. Call 1-800-924-6621 SCAN 
ivi INOW or FAX your order the comprehensive 
Belgium 080071635 609-426-5592 index in as much 


Germany 0130826112 i 
: U.K. 0800973017 - T 


detail as you need 


Italy 167876155 ШЫ Send me BYTE on CD-ROM PLUS 1996 quarterly updates with full text and graphics for just $54.95. 
France 05916088 Q Send me BYTE on CD-ROM with the full text of BYTE from 1991-1995 for just $39.95. 
Netherlands 060222146 Charge my: O MasterCard O Visa О Amex О Check enclosed (make checks payable to BYTE Magazine, US Funds Only) 
Switzerland 1557257 
Denmark 80017728 Card # Exp. Date Signature 
Sweden 020791136 WR ранае 
Spain 900933539 бу 1 1 u u oo a — Hh 
Other International vai o: BYTE on CD-ROM 
091-752792 PO Box 526, Hightstown, NJ 08520 иштин 
U. $. 1-800-924-6621 Canadian and US orders, please add $2.95 for shipping and handling, and state sales tax where applicable (Canadian orders add appropriate 
GST.). Outside North America, add $5.00 for air mail delivery. Allow 6-8 weeks for delivery. 
mg | 17 Г mái £L-OUU-727-002Z4 Credit card orders only 
| | Bb Г | A Division of The McGraw-Hill Companies 
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[ТЯ Sumo Graphics Giants Weigh In 


ABC Graphics Suite needs and lacks. 

Corel's inclusion of professional illus- 
tration tools infuses the bundle with high- 
end functionality that you simply won't 
get from the ABC suite. But if you're look- 
ing for a general-business graphics solu- 
tion, CorelDraw is overkill. 


Sumo Business Graphics 

Micrografx has pulled together a focused 
graphics suite for the mainstream office. 
When installing the suite, you can include 
Micrografx icons on the toolbar of Micro- 


CorelDraw 6 . . . .$695/$249 upgrade 
Corel Corp. 

Ottawa, Ontario, Canada 

(613) 728-3733 

fax: (613) 761-9176 

www.corel.com 

Circle 1140 on Inquiry Card. 


Micrografx ABC Graphics 
Suite......... $299 /$149 upgrade 
Micrografx 

Richardson, TX 

(214) 234-1769 

fax: (214) 994-6227 
www.micrografx.com 

Circle 1141 on inquiry Card. 


Product Information 


We've solved your 


soft Office applications. When 
you click on the Micrografx 
icons from within either Word 
or Excel, you end up in an OLE 
frame, with the launched appli- 
cation activated. 

Picture Publisher and Design- 
er (but, sadly, not FlowCharter) 
work within the new Office Bind- 
er. The Binder requires plenty 
of resources to efficiently handle 
a large set of integrated files, but if you've 
got a fast Pentium system, it's a conve- 
nient way to manage work projects. 

Neither Corel PhotoPaint nor Micro- 
grafx Picture Publisher can match the full 
functionality of Adobe Photoshop, but with 
either of these suites you get a powerful 
image editor. Picture Publisher shows off 
its Windows 95 architecture with a task 
window that displays multithreading in 
action and with its support of Kodak's 32- 
bit Precision Color Management System. 
Meanwhile, Designer has moved closer to 
the professional power of CorelDraw by 
now handling up to 32,000 layers, match- 
ing CorelDraw's placement precision of 


Corel Script Dialog Editor 
CorelMemo 
Corel Font Master 
| Corel OCR-Trace 
Corel Capture 
Corel Presents Runtime Player Display distributable presentations 


THE COREL UTILITIES 


WHAT THEY ARE 


CorelDepth 
Corel Script Editor 


WHAT THEY 00 


Create 3-D logos 
Develop add-ons with OLE scripting language 
Create dialog boxes for Script Editor 
Attach notes to drawings and documents 
Manage TrueType and Adobe fonts 
Convert raster images to vector/OCR 
Capture all or custom areas of screen 


] micron, and making Encapsulated Post- 
Script (EPS) its native format. 


The Suite Choice 

CorelDraw 6 has more-powerful applica- 
tions for the graphics professional. But if 
you want an easy-to-use set of graphics 
tools for the office (and Office) user, the 
ABC Graphics Suite is the better choice. Ш 


Stanford Diehl is director of BYTE product 
reviews. G. Armour Van Horn is an artist 
and graphics consultant based on Whidbey 
Island, Washington. You can reach them on 
the Internet or BIX at sdiehlQ bix.com and 
vanhorn © bix.com, respectively. 


Subscription Problems? 


inter-connecting puzzle. 


Avoid the twists and turns in choosing 
your communications software. FaxFacts 
is your one stop source for enhanced 
fax/voice solutions. 


e Fax documents from any 
Windows application 


* On-line credit card 
authorization 


* Complete transaction 
reporting 


* Fax over network from 
multiple workstations 


Faxfacts 


Copia Tenes Ltd. 
(800) 689-8898 
„ (708) 682-8898 


* Total network support 
TRY THIS DEMO: 


708/924-3030 
DOC. NO. 889812 


| FAX 
ATTENDANT SERVER 


AX 
BETHIEVAL  : 


BROADCAST „ £4 
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us know! For best service, provide a brief description of 

the problem and a copy of a recent magazine mailing 
label (if available). If your label is unavailable, just give us 
your subscription account number along with your name, 
address, and zip code where your BYTE subscription is cur- 
rently being sent. If you have a change of address, be sure 
to provide both your old and new addresses. If the problem 
involves a payment, be sure to include copies of your can- 
celled check (both sides) or your credit card statement. 


[ you have a problem with your BYTE subscription, let 


Please include a "business hours" phone number if possi- 
ble. Send to: 


"TTE BYTE Magazine 
T ر‎ | gl Subscriber Service 
— PO Box 555 
Hightstown, NJ 08520 


609-426-7087 

(9 a.m. to 8 p.m. Eastern Time, 
Mon. — Fri.) 800-232-2985 (U.S.), or 
609-426-7676 


Fax: 
Phone: 


D 


A Division of The McGraw-Hill Companies 


Self-Serve [Information 


Fax-on-demand delivers Touch-Tone access to timely news and data. 


Long-term, it can save labor and marketing costs. 


DAVID ESSEX AND STEVEN J. 
VAUGHAN-NICHOLS 


begins a solid 20 minutes of wasted 

time: Find the document, stand in the 
fax line, dial the wrong fax number, find 
the right one, stand in the line again, send 
the fax, go back to your desk, and take the 
inevitable call: “Could you fax that again? 
Our machine ate the last page." 

There is a better way. It's called fax on 
demand (FOD), and it applies to a number 
of new products that enable callers to re- 
quest faxes directly from your fax server. 
No matter what your business, if you get a 
lot of calls requesting printed information, 
you should consider FOD. 

FOD systems deliver documents stored 
in a dedicated repository (and, occasion- 
ally, corporate data that isn't normally 
stored in faxable formats, such as PCX 
and TIFF). Callers can dial in from their 
fax machine's handset and get documents 
returned during the same call, saving phone 
costs for the sender. More typically, they 
choose documents and enter the fax num- 
ber using a Touch-Tone phone. The FOD 
system then transmits the requested docu- 
ments on a separate line. 

FOD systems for in-house use are of- 
ten sold in turnkey form, with preconfig- 
ured voice and fax boards already installed 
in a computer. You can also put one to- 
gether using Visual Basic-like develop- 
ment toolkits. We looked at DOS-/Win- 
dows-based software that is also available 
in kit form (i.e., the software vendor also 
sells voice and fax boards). 


ы "П fax it right over," you say, and thus 


FOD Facts 
Conceptually, FOD systems are simple. The 
voice board receives DTMF tones gener- 
ated by the caller's handset and passes them 
to the FOD software, which reads and plays 
back the appropriate voice messages stored 
on the PC's hard drive. (None of the re- 
viewed programs accepts pulses from ro- 
tary dialers.) When the caller identifies a spe- 
cific document, the FOD software loads it 
and sends it to the fax board for transmission. 
The fax board then transmits the document 
to the phone number specified by the caller. 
To put the four FOD systems we tested 


What's on the Menu? 


"To select 
documents..." 


Document 1 Document 2 Document3 | ^ Documenta f 
description description | ^ description 


3 
і 1 ig 


Fax-on-demand programs use printed 
flowcharts to explain voice-menu trees, but, 
disappointingly, they don’t provide 
programmable, on-screen versions. The chart 
above shows the tree programmed on all four 
FOD products during testing. 


on equal footing, we ran all our tests on 
an IBM PS/1 57C, a 33-/66-MHz 486DX2 
system with 700 MB of disk space and 16 
MB of RAM. The machine was equipped 
with a one-line Dialogic D/41D voice card 
and a one-line GammaLink GammaFax 
CPi/100 fax card (Ibex Technologies’ Facts- 
Line required a second Dialogic board). 
Two outgoing fax lines is a more typical 
setup, but little is gained by testing the sec- 
ond line, since the relevant queuing issues 
exist on a one-line system. 

To flood the system with requests, we 
made three calls in rapid succession, re- 
questing two one-page documents during 
each call. We measured fax-throughput 
times for each pair of document transmis- 
sions and then averaged the results. We sent 
all faxes to the same machine, a Ricoh RF 
860. VP Express was slightly faster than the 
other programs at transmitting faxes held 
in aqueue, but the difference in performance 
among these solutions was negligible. 

АП four programs have some features in 
common. For starters, each is best run on 
a dedicated machine. Even in these days 
of gigabyte-capacity drives, disk-space re- 
quirements alone make putting FOD soft- 


`. description | | 
Ur | 


— —À 


"Please enter your fax number now..." 


Software [ЯЗ 


Initial greeting 


ooo [ e, == b 1 L2‏ س 

| *For a faxed | 

| catalog of "To transfer 

l| available to another 
documents..." line... 


DT 
| previous [| 4 
теш | 
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ware on a user's PC unrealistic. Also, FOD 
software doesn't get along well with oth- 
er programs. Almost all these programs 
specifically discourage the use of memory 
management software, and with good rea- 
son: They don't work well—if at all— 
with a memory manager loaded. 

None of these programs is easy to in- 
stall. Be ready to spend at least two days 
shaking out all the software conflicts and 
putting together a decent voice-menu tree. 
Once our installation wars were over with, 
though, each program performed well. АП 
worked with the basic file formats typi- 
cally used in faxing—PCX, TIFF, and 
ASCII—without any trouble. Each also 
proved reliable in the face of disconnec- 
tions and other failures. 


Copia International's FaxFacts 

АП these programs were troublesome to 
install, but Copia International's FaxFacts 
5.0, which requires you to make directories 
in DOS and manually invoke the installa- 
tion routine for each program disk, took 
the installation-complexity prize. Once in 
place, however, this MS-DOS program 
worked well. continued 
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[ТА Self-Serve Information 


FaxFacts comes with a Windows inter- 
face, but it limits you to printing and view- 
ing faxes and playing back voice messages. 
All the real action happens from the pro- 
gram's MS-DOS interface. 

In our tests, we found FaxFacts to be a 
solid, reliable performer. For example, you 
can call from one phone and have Fax- 
Facts send a document while you're still on 
the line. Still, if you want to make signif- 
icant changes to your setup, such as add- 
ing new menu items, you need to bring 
the program down. 

FaxFacts also does a decent job of track- 
ing its work, saving daily data into dBase 
DBF-compatible files. However, to gen- 
erate the best reports, you might need to 
buy a dBase-compatible report writer. We 
found FaxFacts' reporting module to be 
insufficiently detailed for serious data 
tracking. 

The program supports broadcast 
faxes using ASCII mail-merge lists. 
While it would be better if FaxFacts 
could work directly with data from a 
personal information manager (PIM), 
this is still a handy feature. Particu- 
larly noteworthy is the fact that it can 
fax directly from an ASCII file. 

FaxFacts requires relatively few 
system resources, as FOD programs 
go. You can run it on as little as a 
386SX, but we don't recommend us- 
ing the computer for anything else. 


Ibex’s FactsLine for Windows 

Ibex Technologies' FactsLine for 
Windows 2.0 is by far the simplest of 
these four programs to install. Unlike 
the others, it uses a standard Windows 
installation routine. The Windows in- 
terface makes it far easier to configure 
than the other programs, which re- 
quire you to fight your way through 
scripting languages to call data from 
a database or to change the menu 
tree. With FactsLine, these jobs are 
a breeze. You can automatically turn 
off menu items leading to old docu- 
ments, and FactsLine lets you recon- 
figure the system, and even update the 
voice-menu tree and documents, while 
you're on-line. 

As you might expect, FactsLine, with 
its dBase databases and Windows in- 
terface, comes with a variety of easily 
accessible reports. These reports can 
be displayed on-screen, printed, or 
(which we were amused to find) faxed. 

But all this comes at the cost of sys- 
tem resources. You won't want to run 
FactsLine on anything less than a 33- 
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FAX 
Major fax boards supported 


Minimum CPU 
Minimum RAM (MB) 4 8 
Minimum hard disk (MB) 20 40 


MHz 486DX with 8 MB of RAM. More of 
both, as always, would be better. 

When all is said and done, though, Facts- 
Line is the best of the group. It costs more— 
in addition to its heftier system require- 
ments, it uses a minimum of two voice 
boards—but you'll find its ease of use, flex- 
ibility, and reporting power to be worth the 
extra expense. Highly recommended. 


Nuntius’s CommandFax 

Nuntius’s CommandFax 3.5 handles all 
the usual FOD jobs (e.g., sending requested 
faxes on the same call or via a return call) 
with aplomb. That’s a good thing, because 
getting CommandFax to that point can be 
a pain. While there should be a Windows 
version of CommandFax out by the time 
you read this, the DOS version we tested 


COMMANDFAX 


FAX ON DEMAND 

Single-call operation 

Callback (two-cail) operation 
Caller-selectable one- or two-call 
Area-code or phone-number lockout 
Password/PIN security 

Voice mail 

Auto-redial on busy 

Auto-redial on failure 

Accepts input from rotary-dial pulses 
Optional speech recognition 
Supports credit-card billing 

Support audiotex (text-to-speech) 
Supports mailboxes 


VOICE 
Major voice boards supported 


Oooeooeeeeeeeve 
eooooeeeeeeove 


Dialogic, Pika, Rhetorex 


Maximum number of lines per CPU 24 30 
Caller can transfer out to PBX system & a 
Allows direct access to databases О О 
Supports alphabetical input ® o 


Brooktrout, GammaFax, 
PureData Satisfaxtion 


Maximum number of lines per CPU 24 30 
Supports binary file transfer (BFT) © ® 
Networks supported All 


Dialogic, Rhetorex 


GammaFax 


will have you manually tweaking config- 
uration files before you're done. 

CommandFax is also the most demand- 
ing of these four programs when it comes 
to system resources. For example, it won’t 
work well with any expanded-memory man- 
ager (according to the documentation), but 
itrequires at least 1 MB of expanded mem- 
ory. For people with old LIM expanded- 
memory boards, that’s fine, but others will 
be left in a quandary. 

CommandFax’s reporting tools are non- 
existent. While the program keeps copi- 
ous logs in dBase format with FoxPro- 
compatible indexes, you'll need another 
program to make sense of the data. 

That said, CommandFax has a pair of 
shining virtues that may make it the best 
choice for some users. Unlike the other 


FOD FEATURES COMPARED 
FACTSLINE 


FAXFACTS 


(MoR E oR E E E E 
eooooeeeeeveove 


Dialogic, Rhetorex Dialogic, Rhetorex 
24 16 
e L 
о о 
e о 


Brooktrout, GammaFax, GammaFax, Pure- 
Hayes JT-Fax Data Satisfaxtion 


24 10 
O O 


NetWare, All All 


NT Server 


Supports faxed-in requests О О 


DOCUMENT PREPARATION 
File formats supported 


PCX, TIFF, 
ASCII, DCX 


DOS, Windows 3.1 


386DX 


PCX, TIFF, 
ASCII, DCX 


Includes image editor О О 


GENERAL FEATURES 
Real-time call monitoring Ф ө 
Maintains call log ^ © 


OSes supported DOS, Windows 


3.1, NT 
386DX/33 


О о 


PCX, TIFF, ASCII, PCX, TIFF, 
DCX, PostScript ASCII, DCX 


O O 


DOS, Windows DOS, Windows 3.1, 
3.1, NT Windows 95 


3865Х 486DX2/33 
4 4 
1 15 


@ = yes; О = no; features not integral to the basic package are marked with a О. 


| y the 1 result of teamwork — and IBM" wants you to win. That's why 

wit h NS’ rL to put hundreds of applications through their laps to ensure 

their compatibility with OS/2 Warp. So when you see the “Ready for OS/2 Warp - NSTL 
E Tested” ‘seal, ; you сап count on a winning combination. 


To learn more about this and other independen testing services, contact NSTL at 800- 
220- NOM or info@nstl.com. 1. Or call IBM at 800-285- ce 36 for additional mformation. 
Circle 71 on Inquiry Card. 


ee жасаа: 
NSTL Tested 


The Latest Ready for 05/2 Warp - NSTI Tested Applications: 


Abelson. Communications, Inc.'s $M3 © Sales Management System for Print Media 


Advanced Graphics Software, Inc.'s Slidewrite © Plus 
American Small Business Computers, Inc.'s DesignCAD 3D v5.0 (Win) 
_ Application Techniques, Inc.'s Pizazz ® Plus v4.0 
` AskSum Systems' AskSam for Windows v2 
‘Banner Blue Software's Org ® Plus for Windows 3.0 
Brooks/Cole Publishing Company's EXP ® v3.0 
. Centron Software Technologies, Inc.'s Casino Master '" 


—— Khip-Chat Cawthon Software's ChipChat © Communicator ™ v1.04. 


‚ Computer Intelligence InfoCorp's Market Insight ™ 
Cosmi Inc.'s Garden Architect v1.32 
CPAS Systems, Inc's Creative Actuary 


_ Data Access Corporation's DataFlex © v3.05 (for BOS) — 
' Decision Support Technology, Inc.'s Bassets Fixed Asset System, v3.1 


Designér Software, Inc.'s DBExpert ™ y1.0 
Eagle Technology, Inc.'s WEMM v4.52 


.., Exoferíca Corporation's OmniMark ™ 
-. *' Geotest, Inc.'s AfEasy © i 


Greensoft Corporation's GreenDesk ® for Windows v1.2 
Hilgraeve Int.'s HyperAccess/5 ® for DOS & 05/2 
ا‎ Informative d Corp.'s Myriad I 22 for Windows 


1-800-220-NSTL 


httpzAvwuxnstl.com 


Interactive Image Technologies Ltd.'s Electronics Workbench ™ (Win) v4.0a 
IntraCorp, Inc.'s Capstone Anyone for Cards 

Just SoftWorks, Inc.'s Precision Mapping. 2.0 

KASS., Inc.'s KwikFi ii 

Media Forum's Media Forum ™ 

MHS, Inc.'s Mini-SCID 

МісгоВіх ® Corp.'s Business Controller 1и " Plus v5.1 

Microrim ® Inc.'s R:Base ™ for Windows v5.1 

Milennium Media Group's Merriam-Webster's WordWar 5 
MKS, Inc.'s 5 MKS TOOLKIT v4.4 
Optode's ™ The Musical World of РЕ Piccolo ™ 

Oracle ® Corporation's Personal Oracle7 ™ Enterprise Edition 
Peachtree ® Software Corporation's Peachtree ® Accounting for Windows v3.0 
$pitfire Software's In Charge! ™ for 05/2. 

Systems Enhancement Corp.'s PowerMon II UPS for 05/2 

Tech Tools, Inc.'s VisualBaler ® v1.00 

Texas Caviar s Annabel's Dream of Medieval England 

Visual Numberics Inc.'s Stanford Graphics 

World Library, Inc.'s Library of the Future ® 3rd Edition 
World Software Corp.'s Worldox ® v2.0 

Zane Publishing's Encyclopedia of U.S. Postage Stamps 
Zontec, Inc.'s Synergy Gold 


[ҮЗ Self-Serve Information 


CommandFax 3.5 
(per line, up to four lines; 

$400 per multiline port thereafter) 
Nuntius Corp. 

St. Louis, MO 

(314) 968-1009 

fax: (314) 968-3163 

fax on demand: (314) 776-7076 
Circle 1092 on Inquiry Card. 


FactsLine for Windows 2.0 . . .$4790 and up 
Ibex Technologies, Inc. 

ЕІ Dorado Hills, CA 

(800) 289-9998 

(916) 939-8888 

fax: (916) 939-8899 

fax on demand: (916) 939-8875 

Circle 1093 on Inquiry Card. 


FaxFacts 5.0.................. $3800 
(two lines each for fax and voice) 

Copia International, Ltd. 

Wheaton, IL 


programs, CommandFax can use network 
fax servers for its outgoing faxes (Tele- 
phone Response Technology has a higher- 
end product that does this, too), and LAN 
users can send out faxes via the program's 
fax card. CommandFax manages this re- 
markable feat by using Intel and DCA 
Communications' Communicating Appli- 
cation Specification (CAS). This additional 
capacity makes CommandFax an ideal 
choice for any office that needs to send 
ready-made and impromptu faxes alike to 
a large number of customers. 


with diverse telephony hardware. 


TECHNOLOGY FOCUS 
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The Challenge of Telephony Integration 


The great challenge of computer telephony integration (CTI) is 
to combine computer-based media technologies (e.g., voice, fax, 
and speech recognition) with a wide range of often-proprietary 
telephony equipment (e.g., telephones and switches). Signal 
Computing System Architecture (SCSA), a standard that’s sup- 
ported by a wide range of CTI vendors, defines a modular archi- 
tecture for seamlessly integrating computer-based applications 


SCSA includes both a software and a hardware specification. 
The SCSA Telephony Application Object (TAO) Framework and the 
SCSA Hardware Model are independent. The TAO works over a 
variety of hardware models, including proprietary devices, by 
implementing a switch-fabric controller. This controller, specific 
to the underlying hardware, receives resource requests from TAO 
and translates the request to the specific hardware interface. 

The Service Provider Interface (SPI) sits on top of the hard- 
ware-specific switch-fabric controllers, providing developers with 
a consistent interface to different vendors' hardware devices and 
software components. The SPI enables different hardware and 
software computer-telephony modules to interoperate seamlessly. 

The application worries only about the abstract telephony fea- 
tures it needs from the system, instead of the specific hardware 
devices that support those features. This design delivers re- 
source and location independence to the application. When an 


(800) 689-8898 

(708) 682-8898 

fax: (708) 665-9841. 

fax on demand: (708) 924-3030 
Circle 1094 on Inquiry Card. 


VP Express 1.1 ...... $1295 (introductory) 
(eight lines voice; 10 lines fax) 
Telephone Response Technologies, Inc. 
Roseville, CA 

(800) 878-3947 

(916) 784-7777 

fax: (916) 784-7781 

fax on demand: (916) 784-7004 
trisales@trt.com 

http: //www.trt.com 

Circle 1095 on Inquiry Card. 

Dialogic 

Parsippany, NJ 

(201) 993-3000 

fax: (201) 993-3093 

Circle 1096 on Inquiry Card. 


Telephone Response Technologies' 

VP Express 

VP Express (VPX) 1.1 is a good middle- 
of-the-road product. While it doesn't have 
all the virtues of FactsLine, in our testing 
it was marginally the fastest at handling 
an overload of fax calls. VPX is also straight- 
forward to install and maintain—if you 
can keep an eye on it. While the program 
has the simplest Windows interface of the 
group, some of its setup query boxes aren't 
what they appear to be. The menus don't 
specify what will happen when you try 


certain buttons and other menu choices. 

Although the manual says you need a 
75-MHz or faster computer for decent per- 
formance, we found that VPX actually ran 
better than its competition on our suppos- 
edly suboptimal 33-/66-MHz 486DX2 sys- 
tem. VPX is also very flexible at handling 
incoming lines. While CommandFax and 
FaxFacts might have you negotiating ar- 
cane commands for each line, VPX has 
one easy-to-use window display that makes 
managing separate lines simple. 

Unlike the other programs, VPX can be 
expanded into separate fax and voice-mail 
systems. While full-featured voice mail is 
separately priced ($395), small offices look- 
ing for a catch-all solution might prefer 
VPX over the other programs. 

VPX also has adequate reporting capa- 
bilities. But if you want to work over the 
numbers to see what your customers are up 
to, you need separate DBMS or reporting 
software. АП told, we still prefer Ibex's 
FactsLine for its fast installation and su- 
perior ease of use. Bi 


David Essex is a BYTE technical editor. Ste- 
ven J. Vaughan-Nichols is a freelance writer 
and consultant. You can reach them on the 
Internet or BIX at dessexQ bix.com and sjvn 
@access.digex.net, respectively. 


application requests a particular set of features (e.g., a text-to- 
speech component and a fax line), SCSA creates a group of 
resources that can service the request. 

Such a group can contain one or many physical resources. 
SCSA manages the resources for the application, in effect pool- 
ing a diverse set of physical devices into a single, customized 
system. Once a call or other application event is over, the func- 
tional group is destroyed and the physical resources become 


immediately available to other applications. 


The final result: a 
portable, cross-plat- 
form, hardware-inde- 


Simple fax-on-demand solutions, such as those reviewed here, 
don't require the rich functionality enabled by SCSA. But vendors 
such as Copia and Telephone Response Technologies rely on 
SCSA to integrate 
higher-end resources 
{e.g., speech recogni- 
tion or conferencing) 
and to negotiate com- 
plex switching across 
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3-D Without RISC 


Intergzraph's TDZ-400 puts two Pentium Pros 
to work speeding 3-D graphics 


DAVE ROWELL 


could abandon RISC for multipro- 

cessor Intel boxes and still get 3-D- 
workstation performance. Now comes the 
payoff with the Pentium Pro. Intel’s new 
chip delivers RISC-level performance and 
x86 compatibility, too. 

The 150-MHz Pentium Pro is fast; our 
BY TEmark CPU test (32-bit code) shows 
its integer performance is 2.1 times that 
of a 90-MHz Pentium, and its floating- 
point performance is 2.6 times faster. The 
200-MHz Pentium Pro, announced after 


B 1994, Intergraph gambled that it 


Texture Details 


Texture mapping adds realism to 
3-D displays by draping 2-D pat- 
terns, such as wood grain or a 
Landsat image, over 3-D surfaces. 
Ideally, it adjusts the patterns for 
perspective and surface shading. 
More capable workstations keep 
texture maps readily available in 
dedicated memory within the graph- 
ics subsystem. Texture mapping can 
| then move quickly into a rendered 
image without bogging down the 
host system. Several of Intergraph’s 
GLZ graphics cards, for example, 
store 8 or 32 MB of texture data 
and pipe it to the image midway 
through the rendering process via a 
64-bit, 256-MBps graphics bus. 

Though fast, dedicated texture 
memory is costly and limits image 
size for some applications. Storing 
texture data in system memory ex- 
tends texture storage. Using OpenGL 
texture-object extensions, Inter- 
graph's texture-processing hard- 
ware can store large texture maps in 
system memory and use the dedicat- 
ed texture memory as a cache, mov- 
ing data between the two areas over 
the relatively fast Peripheral Compo- 
nent Interconnect (PCI) bus. 


TECHNOLOGY FOCUS 


we completed these tests, should be as 
fast—or faster than—any RISC chip 
except Digital Equipment's 21164 Al- 
pha. Intergraph plans to ship a 200-MHz 
version of its TDZ workstation before 
1996, with prices $2500 higher per CPU 
than the 150-MHz models. 

We tested the first Pentium Pro 
system, a $24,195 Intergraph TDZ- 
400 with two 150-MHz Pentium 
Pro CPUs, 64 MB of RAM, a 2-GB 
SCSI hard drive, and a 21-inch monitor. 
The systems come with Windows NT 3.51, 
a PCI-bus GLZ graphics card, built-in 
Ethernet, PC Card slots, a quad-speed CD- 
ROM drive, and a keyboard with micro- 
phone and stereo speakers. The TDZ-300 
has a single Pentium Pro, the TDZ-400 
has two, and the deskside TDZ-600 has 
four. The new models carry slightly high- 
er prices than the old Pentium line (around 
$1000 more for comparable TDZ config- 
urations with 150-MHz Pentium Pros). 

Our test configuration used Intergraph's 
newest 3-D card, the GLZ1T—a GLZI 
accelerator with an added texture-pro- 
cessing board. In addition to 12 MB of 
video RAM (for double-buffered, 1152- 
by 864-pixel graphics with 24-bit z-buffer- 
ing), the card has 8 MB of memory for 
storing texture maps. It has the same $8000 
price as the 24-MB GL Z2 we tested in the 
TDZ-40 (see “3-D Graphics Go Zoom,” 
September BYTE). All GLZ cards sup- 
port the OpenGL 3-D API under NT. 


Exceeds Expectations 
We were surprised by just how much the 
Pentium Pro boosted the TDZ-400's 3-D 
graphics performance. The TDZ-400 ran 
the OpenGL Performance Characteriza- 
tion Committee's Viewperf 3.0 test 2.5 to 
13 times faster than the TDZ-40 with two 
100-MHz Pentiums and ran the rendering 
tests with Bentley Systems' MicroStation 
three to four times faster (not shown). 
Based on the BYTEmark tests, the float- 
ing-point speed difference between a 100- 
MHz Pentium and a 150-MHz Pentium 
Pro is 134 percent (2.3 times), while the 
GLZIT's texture processing provides only 
a 15 percent boost (based on Intergraph's 
tests). Intergraph attributes the gain to the 
Pentium Pro's floating-point speed, bet- 
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Inside that 
low-slung 
box, the 
TDZ-400 
packs two 
150-MHz 
Pentium 

| Pros and 
Intergraph's 
high-perfor- 
mance GLZ 
graphics 
card. 


ter memory architecture (i.e., interleaving, 
an integrated L2 cache, and a more efficent 
CPU bus), and improved OpenGL drivers 
for its GLZ cards. Intergraph’s Mogle, a 
multithreading OpenGL driver for the Mi- 
croStation, provided a 5 percent to 50 per- 
cent performance boost by putting both 
processors into play. 


3-0 Performance with Viewperf 3.0 __ 
28.8 E TDZ-400 (has GLZ1T) 
Е1Тр2-40 (has GLZ2) 

All results are at 1024 by 768 
resolution with 24-bit color depth. 


Skull Sphere 


Е117 
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With two 150-MHz Pentium Pros, the TDZ-400 easily 
bests a TDZ-40. Viewperf 3.0 is a single-threaded test 
of overall 3-D graphics performance: CPU, memory 
subsystem, and graphics subsystem, but not disk 1/0. 


Intergraph cast its lot with promising 
standards: x86 compatibility, PCI, Win- 
dows NT, and OpenGL. For 3-D visual 
computing applications like mechanical 
CAD, it's a winning combination. Ш 


Dave Rowell is a BYTE technical editor. You 
can contact him on the Internet or BIX at 
drowell @ bix.com. 


TDZ400 ................. $24,195 
(two 150-MHz Pentium Pros, 64 MB of 
RAM, GLZ1T 3-D graphics card, 2-GB hard 
drive, 21-inch monitor) 

Intergraph Computer Systems 

Huntsville, AL 

(800) 763-0242 

(205) 730-5441 

http://www. intergraph.com 
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Integrix SPARC Based Workstations and Servers 


SWS20€ | SWS20 Systems 


This true multi-processing platform 
supports up to four advanced processors, 
SuperSPARC® or HyperSPARCS, and 
four SBus slots. Ап ideal system for the 
most intensive applications. 


3520E SWS20 Features 

* Super SPARC or Hyper SPARC processors 
* Four SBus slots 

* Two MBus slots 

* Hard disks, CD-ROM & floppy all internal 
* 512 MB of memory 

* ISDN interface (SWS20E) 

* 16-bit audio on board (SWS20) 

* 24-bit true color SX graphics (SWS20) 


Compliant 


КЕИ 


The Integrix SWS5 delivers low-cost 

and high-performance MicroSPARC II 
architecture. Powerful features built-in like 
24-bit AFX graphics and five SBUS slots. 
Plus, its easily upgradable. 


SWS5 Features 

* MicroSPARC I] architecture 

* Five SBus stots 

* 24-bit AFX graphics support 

* Hard disks, CD-Rom & floppy all internal 

* Up to 256 MB of memory 

* 16-bit audio 

* One year warranty on all Integrix 
manufactured products 


OEMs and VARs - expand 
your horizons with Integrix 
peripherals, base systems 
and graphics cards. 


== " 


HA1000 HighiAvailability Server 


Customized HA1000s deliver unparalleled value for 
optimum expansion possibilities. Compact size and 


Discover the Source 
Integrix — 
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low cost make it ideal for integration into database : 


applications and telecom environments. 
Hot swappable flexibility and fail safe dependability 
maintain high data integrity. 


HA1000 Features 
* Complete system redundancy and modularity 
* Supports quad CPU configurations 

* Ross and Sun modules supported 

* Upto 19 SBus slots 

* 10 drive bays for storage 

* Two redundant universal 450W power supplies 
* 19” rack mount assembly available 
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infegrix 


Corporate Headquarters 

1200 Lawrence Drive, Suite 150 
Newbury Park, California 91320 
Tel: 800-300-8288 / 805-375-1055 
Fax: 805-375-2799 

Email: sales@integrix.com 

http: /Avww.integrix.com 


Asia 

Beijing, P.R.China 
Tel: 8610-253-5305 
Fax: 8610-253-5306 
Seoul, Korea 

Tel: 822-515-5303 
Fax: 822-515-5302 


© 1995 Integrix. inc. Integrix and the Integrix logo are registered trademarks and 1GS, SEC, SGX, ТСХ, SWS and SSC are trademarks of Integrix, Inc. All other trademarks mentioned are the property of their respective 
companies. Manufactured in USA. Internationally supported. 
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Ultrafast UltraSpares 


With an innovative crossbar and multimedia architecture, the first 
64-bit UltraSparc workstations thrust the spotlight back on Sun 


BEN SMITH 


un's highly anticipated 64-bit 
©, UltraSparc processor has arrived 

in two new high-performance 
workstations: the Ultra I Model 140 and 
Ultra I Creator3D Model 170E. The stakes 
are high for a company that has lost sig- 
nificant ground in the workstation market 
to sexy systems from Hewlett-Packard and 
Silicon Graphics, Inc. (SGI). But with the 
Ultra's innovative packet-switched cross- 
bar and specialized Visual Instruction Set 
(VIS), Sun has a strong hand to play. Al- 
though its benchmark numbers are no- 
where near those of a Digital Equipment 
Alpha running Microsoft NT, the 170E 
easily outperforms everything else that 
runs the Solaris OS on a single processor. 

For this review, we tested the Ultra I 
Model 170E, the higher-end, 167-MHz 
system with 64 MB of RAM standard. The 
less elaborate Model 140 hosts a 143-MHz 
UltraSparc processor and includes a stan- 
dard 32 MB of RAM (see the table “Sun 
Specifications" at right for a list of standard 
features for both models). 

Both systems are enclosed in the same 
compact chassis, about the size of a deep- 
dish pizza box (16 by 17 by 4 inches), and 
both models support two RS-423/RS-232 
connectors, a parallel port, a CD-ROM 
drive, and a 34-inch floppy drive. Sun had 
not finalized pricing at press time, but the 
Model 170E will list for under $30,000; 
the Model 140 will come in under $20,000. 


By the Numbers 
According to our benchmark testing, the 
167-MHz Ultra 170E performs at roughly 


FEATURES OF THE ULTRA | 


° 64-bit address pointers 
e Specialized Visual Instruction Set 
e Branch prediction 


e Four-way superscalar design with nine execution units 
• 16-Kb data cache; 16-Kb instruction cache 

e Integrated second-level cache controller 

e 128 data lines to packet-switched crossbar 

e 3.3-V operation 


1.8 times the speed of a 90- 
MHz Pentium. But because 
the BYTEmark test suite 
does not take advantage of 
the UltraSparc's specialized | 
instruction set, the bench- 
mark results do not tell the 
whole story. And you real- 
ly need a shared-memory 
multiprocessor system to 
fully appreciate the new UI- 
traSparc Port Architecture | 
(UPA), a distributed-arbi- $ 
tration multimaster crossbar lu 
(see the Technology Focus ЫЫ 
box for details). و‎ 

When we ran real-world | 
applications—applying spe- 
cial-effect filters to large 
graphics images, render- | 
ing complex texture maps, | 
and displaying high-motion 
MPEG video clips—the per- 
formance advantages of the 
UltraSparc architecure be- 
came obvious. The 64-bit 
VIS versions of these kinds 
of graphics and video appli- 
cations will realize another 
order-of-magnitude boost in 
performance. Even without 
software recompilation, the 
Ultra I delivers an extremely 


Model 140 


32-MB RAM 


fast platform for graphics ap- 


Sun's Ultra | Creator3D 
Model 170E (top) with its 
64-bit UltraSparc (inset) 


143-MHz UltraSparc 


1-GB hard drive 
17-inch color monitor 
| 10-Mbps Ethernet 
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Sun Specifications ev S ы 


Model 170E 

167-MHz UltraSparc 
64-MB RAM 

2-GB hard drive 

20-inch color monitor 

10- and 100-Mbps Ethernet 


ыалы | 10-MBps SCSI 20-MBps fast and wide SCSI 
p | Three Sbus expansion slots Two Sbus expansion slots 
" TurboGX graphics UltraSparc graphics 
UltraGraphics | | Less than $20,000 Less than $30,000 
The UltraSparc processor in- | 


cludes a set of dedicated sin- 
gle-cycle instructions to enhance perfor- 
mance. VIS dramatically cuts the number 
of clock cycles required for graphical and 
video operations. 

For example, VIS includes an array op- 
eration for slicing 3-D volumetric data. 
This operation, accomplished with a single 
UltraSparc instruction, typically requires 
24 instructions, according to Sun. Other 
specialized one-cycle instructions support 
such operations as conversion instructions 
for packing and expanding pixel data, 
arithmetic instructions for manipulating 
large graphics images, and fixed-point 
compare instructions for examining the z- 


buffer during 3-D rendering. 

The UltraSparc uses two sets of registers 
to process graphical commands: The in- 
teger registers crunch address calculations 
for the image data, while the floating-point 
registers handle manipulation of the im- 
age data. This division of labor deploys 
the maximum number of registers and aug- 
ments instruction parallelism. 

The UltraSparc also supports a wide 
range of video-compression algorithms, 
including H.261 (the standard compres- 
sion algorithm for H.320 videoconferenc- 
ing), MPEG-1 and MPEG-2, and JPEG. 
Again, the UltraSparc supports specific 
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functions for motion estimation, the most 
common operation used for video com- 
pression. The result is outstanding full- 
motion, full-screen video playback without 
any external video-acceleration hardware 
(see the table “Features of the Ultra 1” for 
more of the processor's features). 

The Ultra graphics board does not have 
special-purpose 3-D graphics engines, such 
as you would find in SGI systems. But the 
24-bit RAMDAC and frame-buffer con- 


Raw Performance: The VIS-less Ultra | 


«4 Worse 


Sun Ultra І Creator3D 
Model 170E 
(167-MHz UltraSparc) 


IBM Personal Computer Power 
Series 850 (PowerPC 604/133) 


Intel Heference System 
(P6/150) 


Netpower Fastseries MP 
(Mips R4400/200) 


DeskStation Raptor 3 
(Alpha 21164/266) 


0 0.5 1.0 


The Crossbar: An End to Interrupts 


The Ultra uses a packet-switched crossbar instead of the more 
traditional interrupt-driven bus. This design cross-connects 
many different subordinate buses of varying widths and speeds. 
Conceptually, it’s a multiplexed bus (i.e., multiple data trans- 
fers occur simultaneously). In an interrupt- or control-line bus, 
only two devices can communicate in one direction at one time. 
All other devices or subordinate buses must wait until the bus 
controller handles their requests. This design works well for sin- 
gle processors and single-tasking (or cooperative multitasking) 
OSes, but it does not work well for multiprocessor systems with 


The packet-switched crossbar passes data from subsystem to 
subsystem via 18 small chips located near the memory bus on 
the motherboard. Each connection to the crossbar supports its 
own buffering and can handle different subordinate bus speeds and widths. 

The 64-byte cache size determines the size of the packets (the basic element of transfer data). A 128-bit-wide subordi- 
nate bus will not degrade to four fetches of 32 bits each just because the subordinate bus at the other end of the switch is 
only 32 bits wide. The 32-bit circuit may take four clock cycles to load its data, but the 128-bit circuit still consumes the 


The UPA Difference 


Bus interconnect 
Serial: one at a time 


G| Graphics data 
YO} input/output 


trollers, combined with VIS operations 
and UPA data transfers, generate the kind 
of 3-D effects that you would expect to 
see only on high-end 3-D boards, such as 
the SGI Reality Engine. We created smooth 
fly-throughs of complex 3-D objects with 
Gouraud shading, lighting, depth cueing, 
and even texture mapping. 

Of course, your applications can’t tap 
the Ultra’s graphics enhancements until 
the specific 3-D modeling libraries are com- 


BYTEmark Tests Better P» 


tà Integer index 


hi Floating-point index 
(90-MHz Pentiumz1) 


2.0 2.5 3.0 3.5 4.0 4.5 
Index 


Sun's Ultra ! Model 170 lags behind the PowerPC, and far behind the 266-MHz Alpha, but the BYTEmark test 
suite does not tap the Ultra’s most compelling performance technologies: the Visual Instruction Set (VIS) and 


the packet-switched crossbar bus. 


140 BYTE JANUARY 1996 


Subsystem processors 


Switch interconnect 
Paralle!: ali at once 


Bandwidth per processor =bus width х system MHz 
Number of Processors — Bandwidth per processor =bus width x system MHz 


Increasing the 
MHz causes 
.| more data 
7 transfers per 


While the smaller data path is loading (or unloading}, the wider channel can service other transfers. For that matter, oth- 
er subsystems can carry on communications even while data is moving between the first two. The packet-switched cross- 
bar solves the problem of bus contention as well as the inefficiencies of connecting at varying data widths and speeds. 


piled and linked for the Ultra architecture. 
But all your UltraSparc-based systems will 
benefit once you've made that initial in- 
vestment. With workstations that support 
dedicated 3-D processors, you have to bud- 
get for that specialized 3-D hardware each 
time you invest in a new system. 


Long Life and Good Fortune 

With regard to raw number crunching, Ul- 
tras may not be peers to Alphas. But when 
evaluated as graphics workstations rath- 
er than as compute servers, these systems 
have no peer in price/performance. 

With applications that take advantage 
of the VIS instructions, such as CAD and 
Photoshop, the Sun Ultra I Creator3D 
Model 170E performs well above any oth- 
er single-processor workstation currently 
available. 8 


Ben Smith is a Unix and IP networking con- 
sultant with the firm Ronin House in Peter- 
borough, New Hampshire. He can be con- 
tacted on the Internet at ben ronin.com. 


Sun Ultra | Model 140 .....less than $20,000 
Sun Ultra | Creator3D 
Model 170E .................... less than $30,000 


Sun Microsystems Computer Co. 
Mountain View, CA 

(415) 960-1300 

fax: (415) 969-9131 
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Best Low-Cost Printer on the LAN 


HP’s new LaserJet 5Si MX will be the printer of choice 


for large workgroups 


DAVE ROWELL 


etwork printers at the low end 
of the price range are getting 
faster. Case in point: Hewlett- 


Packard’s new LaserJet 5Si MX. It’s fast, 
and it comes with some great features for 
printing on the LAN. The 5Si MX's print- 
engine speed is 24 pages per minute (ppm). 
Its predecessor, the 451 MX, has a 17-ppm 
engine. The 5Si MX holds 1100 sheets of 
paper, can handle 11- by 17-inch paper, 
and comes with bidirectional management 
software. This software supports real-time 


NEW AND IMPROVED 

The LaserJet 5Si MX beats the 4Si MX in every 
way. We derived scores using NSTL test and evat- 
uation methodology. Quality, features, and usabil- 
ity scores are scaled to a perfect 10. 


HP LASERJET SSI MX — HP LASERJET 4S] MX 


Price as tested $5299 
Pages per minute (PCL) 

PPM (PostScript) 

CPU speed (MHz) 


Engine speed (ppm) 


Quality score 
Features score 
Usability score 


LaserJet 5Si MX 
Hewlett-Packard Co. 

Santa Clara, СА 

(800) 752-0900 

fax: (800) 333-1917 
http://www.hp.com 
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monitoring and control of the printer by 
administrators as well as users. All this 
for $400 less than the 4Si MX. 

We tested the LaserJet 551 MX оп а 
mixed NetWare 3.1 network with Macs and 
Windows-based PCs. We ran NSTL’s net- 
work-printer benchmarks and compared the 
results to other recently tested network print- 
ers (see “12 Network Printers Set the Pace," 
November 1995 BYTE). Our testing re- 
vealed that although the new LaserJet didn’t 
have the highest numbers in any one cate- 
gory, it consistently ran near the top in all cat- 
egories (speed, print quality, features, and 
usability). As a result, the LaserJet 5Si MX 
produced an overall score higher than any 
printer in that group. 

The 5Si MX has a slightly improved print- 
quality score over the 451 MX (both are 600- 
dpi printers) but ranks considerably higher 


in features, usability, and 
speed. HP’s new LaserJet is 
fastest in its price class. In fact, 
it's competitive with the more 
expensive 30- to 32-ppm print- 
ers, although its 100,000-page 
monthly duty cycle is still only 
half as high. 

Options include a 2000- 
sheet input tray ($1299), a 
mailbox with eight 100-sheet 
bins ($1889) for separating 
print jobs, a duplexing unit 
($669), and an envelope 
feeder ($549). 

If you don't need a direct 
network connection and Post- 
Script, you can consider the 
LaserJet 5Si (no MX) for $3499, It lacks 
the MX’s 350-KBps JetDirect Ether- 
net/Local Talk card and PostScript SIMM, 
and it has 4 MB of RAM instead of 12 MB. 


Cool Software 

HP has upgraded the JetAdmin software so 
that it now provides easy network config- 
uration and management, including in- 
stalling printer drivers for users over the 
network. With bidirectional printer com- 
munications, you can now track print jobs 
over the LAN in real time, getting such 
details as where the job is in the queue, 
how much of the job is complete, or where 
it will be output. 


MIB Makes Life Easier for LAN Managers 


The LaserJet 5Si MX is one of the first printers to support the standard SNMP man- 
agement information base (MIB) for printers. To provide administrators with a con- 
sistent means of managing LAN printers, the Printer Working Group developed, and 
the Internet Engineering Task Force accepted, the standard MIB in mid-1995. 

The standard MIB means that each printer will store status information and re- 
spond to SNMP requests in a consistent manner through its SNMP agent software. 
In the case of the LaserJet 5Si MX, the SNMP agent resides in the upgradable 
firmware of the printer’s JetDirect network card. The agent software monitors net- 
work traffic directed at the printer, filters out SNMP commands, and returns or sets 
values stored in the printer MIB to monitor status or change printer configuration. 

To provide better response (asynchronous) to SNMP and other management soft- 
ware, HP changed the LaserJet 5Si multifunction 1/0 port, creating a separate 
channel for printer management (a datagram service}. As a result, you can still 
control the printer while it is receiving print data—canceling a print job before it 


finishes, for example. 
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The LaserJet 5Si MX as seen from HP's JetAdmin administration utility. 
Similar interfaces, though with fewer configuration options for users, are 
built into Win 95, HP's JetPrint utility, and HP's Win 3.x printer drivers. 


Bidirectional drivers adjust to configu- 
ration changes automatically, so you al- 
ways know what type of paper is in each 
of the 5Si’s size- and capacity-sensing trays. 
With easy configuration, slick software in- 
terface, and neat new features like booklet 
printing and gray-scale watermarks, this 
printer is fun to use. If you're looking for a 
faster network printer that won't keep you 
from balancing that budget, check out the 
551 MX. It's the best in its class. Ш 


Susan Colwell and Dave Rowell are BYTE 


technical editors. You can reach them by 
sending E-mail to scolwell@bix.com and 
drowell@ bix.com, respectively. 


—SUSAN COLWELL 


Sf1903 A9010NH923L 


JANUARY 1996 BYTE 141 


Challenged by Evolving 
echnology! 


PC and Desktop 


technology presents daily © Өө 


challenges. Optimize your 4 


ability to respond to these 


challenges and improve — 


` 


performance with 
SRA’s interactive 


training programs. 


D. 


SRA is the leader in self-directed, technology-based training 
for |T professionals and end users around the world. SRA's 
training solutions cover the technology of today and the 


emerging technologies of tomorrow. Learn more about SRA’s comprehensive 
training solutions—call SRA today! 


. ME 800.SRA.1277 or 708.889.8008 
& Open Systems, Networking & Data Communications, In Canada, call 800-551-2127 


Databases, PCs and Desktops. Request Dept. 116 


“Technology Training 


Training solutions for: Legacy Systems, Client/Server 
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Power Tools for Data Drilling 


IQ Objects and PowerPlay help you find information buried in complex 


databases. One is a better analyst, the other a better query/report tool. 


DAVID S. LINTHICUM 


hen it comes to automated 
tools that deal with mass- 
es of data, different prod- 


ucts take different approaches. Query/re- 
porting packages help you create views 
from complex queries, pass them along to 
a DBMS, and take the results and format 
them for presentation. Analysis packages 
slice and dice data, perform what-if analy- 
ses, and “drill down" to get more detail. 
The buzzword that describes what they do 
is on-line analytical processing (OLAP). 
Many of these tools don't perform the ini- 
tial queries. Instead, they operate on data 
tables provided by a separate query pack- 
age. Although there is some overlap in 
functionality, the two types of tools com- 
plement each other. In many organizations, 
. both will find homes as the eyes and ears 
of busy executives. 

In this review, we look at one tool from 
each category: IQ/Objects, a query/re- 
porting tool from IQ Software, and Pow- 
erPlay, a data-analysis package from Cog- 
nos. (Note that each vendor also makes a 
package in the other category: IQ's analy- 
sis tool, announced in November 1995, is 
IQ/Vision. Cognos's query tool is Im- 
promptu.) Both packages reviewed here 
provide connections to popular relational 
database servers, produce a wide variety of 
reports and graphs, and run under Win- 
dows 3.1 and Windows 95. Because of 
their different purposes, however, that's 
where the similarities end. 


IQ/Objects 

With its many features, IQ/Objects (IQ/O) 
is a good general-purpose reporting tool 
for Windows. It comes with a Report De- 
signer, a run-time Report Viewer, and a 
Knowledge Base Editor for creating logi- 
cal database views. 

The reporting capabilities are impres- 
sive. IQ/O supports single- and multiple- 
column layouts, with vertical and hori- 
zontal data depiction. You can embed OLE 
2.0 objects inside reports and print multi- 
ple reports, each from a different query 
and with its own format and data repre- 
sentation (e.g., charts and tables) on the 


к 10 Professional - Untitled! 


same page. You can 
define 2-D and 3-D 
cross-tab reports using 
single or multiple col- 
umns and put multiple 
objects in cross-tab 
cells. 

IQ/O offers eight 
types of graphs, includ- 
ing pie charts, bar 
charts, scatter diagrams, 
and line charts. Report 
developers can 
include logical 
print objects and 
report areas that 
appearonly when 
a predetermined condi- 
tion is met. This means you can create re- 
ports having multiple detail and summary 
sections with different formats (e.g., each 
specific to a given state), and the appropri- 
ate query and format will be automatically 
chosen at run time. Also, you can use the 
results of one query as input to another. 

Using IQ/O, you can create custom 
columns that extend a database's physical 
schema, and you can also create user-writ- 
ten functions to manipulate data and per- 
form calculations. IQ/O provides complete 
control over formatting, allowing borders, 
shadows, background images, and fills for 
objects, selected report areas, and the en- 
tire report. You can export your report to 
Windows metafiles and to text, comma- 
delimited, PostScript, and Excel files. 

You design a report graphically, drag- 
ging and dropping columns from an ob- 
ject window to a report. IQ/O comes with 
several predesigned report templates, and 
you can add custom templates. Group edit- 
ing lets developers change multiple ob- 
jects at once, and you can define and apply 
object styles as needed. You can browse 
data while you're designing a report and 
see on-screen what the report will look 
like, eliminating the need for most test 
printing and saving time and materials. 

The object-oriented structure of IQ/O 
lets you create reusable objects—reports, 
charts, queries, and documents, as well as 
imported OLE objects—and incorporate 
them into new queries and documents. 


SATENA 
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IQ/Objects Report Designer makes it easy to 
include multiple queries, each with its own data 
and reporting format, on a single report page. 


Object Dueg [ЕЗ 


IQ/O can link report objects so that an ob- 
ject will change automatically when you 
change another object that's linked to it. 
This saves time in report maintenance. 

Report output can be saved for later 
viewing either in IQ/O or by the separate, 
smaller IQ Viewer that's included with 
the less-expensive personal edition. You 
can also create prompts to make it easy 
for users to request reports directly. 

While IQ/O can do its query process- 
ing entirely on a workstation, it can also 
off-load some of the computing to one or 
more IQ SmartServers. These can query 
back-end databases, create formatted re- 
ports and views, and ship the query results 
back to the workstation. 


PowerPlay 

PowerPlay is a suite of four programs that 
lets developers and end users create inter- 
active reports and graphs and perform 
some what-if analysis. PowerPlay comes 
with Explorer, Reporter, Portfolio, and 
Transformer components, plus a separate 
Cognos Scheduler. 

PowerPlay Explorer provides a point- 
and-click interface to check out data. 
Transformer takes 2-D data from database 
tables and creates the multidimensional 
data that Explorer and Reporter use. Port- 
folio organizes PowerPlay reports into in- 
teractive briefing books. Cognos Sched- 
uler can execute Transformer as a batch 
process at specified times. continued 
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| | different dimensions. 


Te uenerit ИТ 
ар 


speeds up report generation. 


With Reporter, the heart of the Power- 
Play package, you can build interactive 
and automated reports in a variety of for- 
mats. The Reporter environment is similar 
to that of Explorer, and you can display 
data in cross-tab, column, and free-form 
reports. PowerPlay supports pie, bar, line, 
simple point, and correlation graphs. 

With Reporter, you select only the spe- 
cific subset of data you need to work with, 
without having to deal with a complete 
answer set from the database. In Reporter, 
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Multidimensional databases don't 
Î use flat tables related by key 
| fields and values. Instead, they 

| stack 2-D tables into cubes, 
3| cubes into 4-D hypercubes, and 

| so on. This structure lets you 
1 create different views and slices 
3| of data by approaching it from 

| different directions and along 


h Т creates a star schema for its та taking original 
. relational tables and combining them into a new format that 


>| While an analysis tool like PowerPlay works its magic on a multidimensional 
Q database, a query tool like IQ/Objects looks at relational tables and flat-file 
| databases to create a desired view—and often produces the multidimensional 
data that an analytical engine needs. Just how does a query tool organize its 


One approach might be a large, comprehensive multijoin, but this could be 

impossible or impractical, as well as highly wasteful and inefficient. IQ/Objects 
takes a different approach, creating what's called a star schema. In essence, 

- this is a table formed by joining the most important base tables and connecting 

to it smaller subsidiary tables. The subsidiary tables hold keys for accessing 

_ other data (see the figure “Data Is the Star”). At first blush, this might sound 
like a slight variation on a relational database system, but it differs significantly 

in that the subsidiary files are all linked to a central data table. This creates a 

. data topology similar to that of a star network. Database systems that support 

_ star schemata include Red Brick, Oracle, Sybase, and Informix. 

` The alternative is a true multidimensional database, such as Oracle’s (Red- 

, wood Shores, CA) Data Warehouse or Arbor Software's 

| (Sunnyvale, CA) Essbase. A relational table represents data 


as a 2-D flat matrix. А multidimen- 
sional database, however, stacks 
multiple tables into a 3-D block 
(see the figure “Cubic Data"), 
much like pages in an Excel 
spreadsheet or Quattro Pro note- 
book. More-powerful multidimen- 
sional databases extend this 
metaphor into higher dimensions 
© by "stacking" blocks into hyper- 

| blocks. While these constructions 
| offer greater flexibility, they also 
consume more computing power 


“` 7 and considerably more overhead. 


dB | For a query tool, creating a true 
^] multidimensional database is 
overkill; for an analysis engine, a 
. | multidimensional database is ideal, 
| giving maximum flexibility for slic- 
ing and dicing data to create new 
views and for drilling down to in- 
creasing levels of detail. 


as with IQ/O, you create reports by drag- 
ging and dropping data elements from a 
multidimensional view created by Trans- 
former, called the Category Tree. Each re- 
port includes a dimension line that shows 
what dimensions are available in your ex- 
tract and the levels of detail you can access 
in each dimension. 

Developers can include ad hoc calcula- 
tions to derive new data from values in the 
database extract. Automatic features let 
you suppress zero-value data as well as 


highlight exceptional (i.e., out-of-range) 
data. You can create data filters, and rank 
and format the data for custom reports. 
One feature that differentiates Power- 
Play from the kind of report-writing pack- 
ages that have been around for years is its 
interactive nature. When you want more 
detail, you just double-click on a category 
button to drill down. To show data as a 
graph, you simply click on the appropriate 
PowerBar button. This interactive capa- 
bility lets developers distribute reports that 
end users can continue to explore and in- 
teract with to get information they need. 


Finding the Data 

IQ/O and PowerPlay can work with a wide 
range of local databases and remote data- 
base servers, including Oracle, Sybase, 
and Informix, as well as others through 
Open Database Connectivity (ODBC). 
Each tool has its own way of rerepresent- 
ing physical data to provide developers 
with new ways of looking at the data as 
well as ways of subsetting or sanitizing 
data for the end user (see the Technology 
Focus). 

With IQ/O, you can directly edit the 
SQL statements it produces before pro- 
cessing the query. You can have it query 
multiple databases, and the package sup- 
ports distinct and aggregate functions. To 
use a database from IQ/O, you must first 
create a special data dictionary using the 
Knowledge Base Editor. The result is a 
repository file that contains a profile of 
your database, the objects in it (e.g., ta- 
bles, views, and synonyms), and the rela- 
tionships between those objects. (The 
newest version, IQ/Objects 5.1, released 
after this review was done, automatically 
sets up relationships between tables and 
other repository objects.) A knowledge 
base covers one or more databases, each 
with one or more tables and any number of 
columns. You can also create global cus- 
tom columns. 

In addition to an IQ/O knowledge base, 
you must provide a data source that de- 
fines the name or location for the physical 
database plus connection information. You 
can change the data source and knowledge 
base globally or for individual reports. We 
found this feature quite useful when work- 
ing with several databases that store in- 
formation using the same schema. The end 
result is an object browser that you can 
use with the Report Designer to select data 
for your report. 

Using a database with PowerPlay is 
slightly more complex and confusing than 
with IQ/O, but the Cognos product adds 
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multidimensional capability. PowerPlay 
organizes data using three basic concepts: 
dimensions, categories, and measures. 

PowerPlay represents standard relational 
data using dimensions, which give devel- 
opers and end users a flexible way of look- 
ing at data. Multidimensional analysis is 
the exploration of data up, down, and 
across critical dimensions of data. This ca- 
pability increases the value of corporate 
data. For example, multidimensional re- 
ports help you distinguish the impact of 
each business area on other areas. 

Categories are individual items of data 
that make up a dimension. PowerPlay or- 
ganizes data within a dimension; categories 
are grouped into hierarchical levels. You 
move down the hierarchy by drilling down 
to more detail. The drill-down levels pro- 
vide the flexibility to work on data at any 
level you want. With Explorer and Re- 
porter, you select database information 
from a Category Tree. Measures are indi- 
cators that represent values, such as rev- 
enues, expenses, and target inventory lev- 
els, calculated or summarized from a 
combination of categories. 


Creating Reports 

To create a report using IQ/O, you start 
by selecting from the available report tem- 
plates: an empty report, as well as free- 
form, column, cross-tab, and label tem- 
plates. After this, you can drag and drop 
objects from IQ/O's Object Directory into 
your report. As we added objects to the 
IQ/O report we were creating, we discov- 
ered that we could set their attributes, for- 
matting, and other look-and-feel features. 
From here, we grouped header or footer 
areas by selecting objects that we wanted 
to relate. It's here in the group headers/ 
footers that you place totals, subtotals, and 
counts for each data element. You can for- 
mat these pretty much any way you want. 


IQ/Objects 
Personal edition, run time and viewer, 
$250; enterprise edition, includes Report 
Designer, $695; administrator edition, 
includes Knowledge Base Editor, $995. 
IQ Software Corp. 
Norcross, GA 
(800) 458-0386 
(770) 446-8880 
fax: (770) 448-4088 
| http://www.iqsc.com 

Circle 1135 on Inquiry Card. 


| PowerPlay 4.1 ............... $695 
Cognos Corp. 

Burlington, MA 

(800) 426-4667 

(617) 229-6600 

fax: (617) 229-9828 
http://www.cognos.com/ 

Circle 1136 on Inquiry Card. 
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[STATI] Power Tools for Data Drilling 


STRENGTHS 
IQ/Objects 


e Employs reusable, 
intelligent objects 
(e.g., data, reports, 
groups, graphics, 
documents, and text) 
with a consistent 
access interface. 

* Incorporates OLE 2.0 
objects in reports. 

e Allows conditional 
and multiple queries 
and data 
representations in a 
single report. 


WEAKNESSES 


* Difficult to see the 
mass of on-screen 
forms and data 
without SVGA 
graphics. 

* Requires creation 
of the data 
repository hefore 
you can create 
reports. 


PowerPlay 

* Creates 
multidimensional 
views from 2-D data 
tables. 

• Allows drilling down 
into the data 
hierarchy to more 
detail. 

• Has powerful filtering 
and highlighting 
capabilities. 


» Cumbersome for 
creating calculated 
categories and 
measures. 

* More difficult to 
create reports 
compared with 
some other 
products. 


If you aren’t using a group footer or group 
header, you select Report/Sort Order. 

We could see how the report was taking 
shape by selecting Quick Preview. IQ/O 
queried the database and selected only 
enough data for a single page. It then 
opened a report viewer window showing 
how the printed report would look. After 
making further changes, we could return to 
the viewer windows and select Refresh to 
see the effect of the changes. Another op- 
tion is Auto Refresh, where the viewer 
windows update automatically as you 
make changes. Only when our report was 
complete did we print a sample page to 
confirm that the hard copy looked like the 
graphical image. Then we saved the re- 
port to disk. 

PowerPlay provides similar features, 
but it requires a different, somewhat more 
involved procedure. To begin a new re- 
port, you select the New Report icon from 
the PowerBar, which opens up the Samples 
directory, where the report templates are 
stored. From here, you double-click on the 
report you want to use as a default. Now 
you can add data categories—detail, sum- 
mary, or a mixture of both—by navigating 
through PowerPlay’s multidimensional 
structure. You add categories via the Cat- 
egory Tree dialog box. By double-click- 
ing on categories, you can expand or con- 
tract the hierarchy, selecting data as you 
go. For example, if you press the Add Row 
button, Reporter adds a category. A plus 
sign next to a category indicates that low- 
er-level detail is available. 

To filter data, you change the dimen- 


sion line of PowerPlay through the Filter 
dialog box. You format the data by chang- 
ing fonts, applying styles, and displaying 
formats, as well as by resizing columns 
and rows. You can also rank categories 
from the Explore menu. Here you enter 
column information, and Reporter auto- 
matically ranks the data within the report. 
To perform calculations, you need to cre- 
ate a calculated category, a data point that 
exists only in PowerPlay and not in the 
physical database. You do this by holding 
down the Control key while selecting one 
column, then another, and defining the 
mathematical operations (i.e., add, sub- 
tract, multiply, and divide) to use. 

After the report is complete, you enter ti- 
tle information. Then you're ready to save 
the report or send it to the printer. 


Power or Convenience? 

When looking at these two reporting and 
analysis tools together, you're faced with 
the issue of power versus convenience. 
IQ/O provides an easy method to create 
simple reports and graphs for all sorts of 
reporting applications. It's easy to extract 
data from existing databases and from 
database servers, and the Knowledge Base 
component lets you customize the data- 
base view to suit your reporting needs pre- 
cisely. Drag and drop is a first-rate method 
of selecting objects for a report, and the 
ability to see what a report looks like while 
you're defining it is a real help. It's also 
quite useful to be able to control the query 
down to the SQL level, and the reusable 
objects make it fast and easy to create new 
reports. 

PowerPlay is more complex than IQ/O 
but provides more power. The Transformer 
provides the developer with the means to 
look at 2-D databases as if they were mul- 
tidimensional. This model greatly im- 
proves an end user's ability to analyze data 
inside a corporate database. In addition, 
the innate ability to make reports interac- 
tive makes PowerPlay the better type of 
tool for creating "point-and-shoot" appli- 
cations for nontechnical users. 

Which tool you pick depends on your 
requirements. If you need an effective 
query tool for ad hoc reporting, IQ/Ob- 
jects is your best bet. If you need to do 
hard-core OLAP and don't mind spend- 
ing the extra time to get there, you're ready 
for PowerPlay. Ш 


David S. Linthicum is a technical manager 
with E.D.S. in Falls Church, Virginia. You 
can reach him on the Internet at 70742.3165 
(? compuserve.com or on BIX c/o “editors.” 
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etwork administrators need an 
easy way to track down their 
company’s hardware and soft- 
ware assets. They also need tools to dis- 
tribute and install software automatically 
during off-peak hours. And when users 
call the in-house help desk, support per- 
sonnel should be able to fix problems re- 
motely. Printer and queue management, 
centralized virus protection, and storage 
management are added bonuses. 

For this roundup, we looked at five net- 
work management products that address 
these desktop issues. All provide server 
and workstation management, inventory 
control, electronic software distribution 
(ESD), software metering and license con- 
trol, and network monitoring. We did not 
test device- and wire-management pro- 
grams for this review. 

The reviewed products fall into two 
functional categories. Microsoft’s Systems 
Management Server (SMS) and Syman- 
tec’s Norton Administrator for Networks 
support WANs in addition to LANs and 
are therefore suited to enterprise manage- 
ment. Intel’s LANDesk Management 
Suite, McAfee Associates’ BrightWorks, 
and Frye Computer Systems’ Frye Utilities 
for Networks work only on LANs. We 
summarize the major features common to 
all five in “The Roles of Network Man- 
agement Software” on page 148. 


The Manager’s Choice 
Intel’s LANDesk Man- 
agement Suite is the 


best in the LAN cate- 
gory, as well as the best چ‎ 
overall. It has a com- + 
prehensive and well-in- sS 
tegrated set of tools for m 
NetWare LANS, an ex- ns 
cellent tutorial, and a ELI. 
good reporting engine. — 
Its modules for moni- 
toring applications, traf- kk 
fic, m = аге €S- | LANs and WANS 
pecially good. 

For WANs, Mi- eae 
crosoft’s SMS beats ** 


Norton Administrator 


Systems Management Server 


Norton Administrator for Networks 


=e > ааа 


ЕШ] «4 Intel's LANDesk Management Suite, 
our pick of the LAN-based programs, 
is the only one that provides a 
rudimentary topological view of the 
network @. It employs SNMP and 
the emerging Desktop Management 
Interface standard to identify 
workstations’ hardware/software 
configurations Ө. 
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Microsoft Systems Management Server >» 
(SMS), like LANDesk Management Suite, | 
supports SNMP and DMI for inventory j 
collection. It requires Microsoft SQL Server | i 
to manage the resulting data @, and it lets 
you tailor the format of query results to 
suit the hardware architecture O. 


for Networks by a wide margin. 
By using a SQL database for 
data collection, SMS provides 


an excellent platform for building an en- 


terprise-wide management infrastructure. 


McAfee's BrightWorks 

With its excellent on-line references, good 
report writer, and versatility, Bright Works 
nips at the heels of LANDesk Manage- 
ment Suite for top honors. It's a good 
choice for administrators managing a Net- 
Ware environment. 


NETWORK MANAGERS: HOW THEY STACK UP 


LANDesk Management Suite 
BrightWorks 


Frye Utilities for Networks 


Fair 
user connections 


MEET 3 
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Though the BrightWorks help system 
is a bit skimpy, its Adobe Acrobat viewer 
makes accessing the well-organized on- 
line manuals easy. Like Microsoft SMS, it 
comes with Crystal Reports. This software 
gives you lots of flexibility in designing 
and generating reports, as well as import- 
ing data from ODBC-compliant databases. 
Only LANDesk Management Suite's re- 


porting tool is comparable. 
continued 
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BrightWorks’ cluttered interface makes 
some operations awkward, such as creating 
software distribution packages and setting 
up software metering. But BrightWorks’ 
real sore point is performance. In our test 
that measures the average size of frames 
transferred during an inventory scan 
(where larger frames mean more efficient 
use of network bandwidth), BrightWorks 
finished dead last, not far behind Frye Util- 
ities for Networks but light years behind 
LANDesk Management Suite and Mi- 
crosoft SMS. Still, BrightWorks' compet- 
itive feature set and pricing make it a vi- 
able choice for NetWare installations. 


Frye Utilities for Networks 
Consisting of 10 separate DOS-based mod- 
ules accessible from a menu called the 
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applications, such as the 
LAN Directory, can easily 
run out of memory after 
you’ve loaded network 
drivers, multimedia device 
drivers, and memory man- 
agers. 

In addition, a lack of flex- 
ibility in data management 
and system administration, 
and a total lack of an on-line 
reference, eam Frye Utili- 
ties the lowest ranking in 
the LAN category. 

This is not to say that 
Frye Utilities lacks good 
points. The package pro- 
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BrightWorks requires the company’s optional NetRemote software е. vides a wealth of statistics, 
is very versatile, and is 
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| Management Suite stands 
| outas the only one both to 
fully integrate all its man- 
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Frye Menu Integrator, Frye Utilities for 
Networks is the most poorly integrated 
product we tested. Only a few of its man- 
agement modules share a common data- 
base, while each of the modules in the oth- 
er four products write to and read from a 
single database. 

This virtually nonexistent support for 
Windows and a proprietary database 
scheme hamper the usefulness of Frye Util- 
ities. The company says it plans an up- 
grade that addresses these shortcomings 
and that will employ a single, ODBC- 
based database engine. 

Individually, the Frye Utilities are by 
far the easiest to install, set up, and use. 
But since they are all DOS applications, 
Windows users must pay special attention 
to conventional memory allocation. Some 
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Suite provides a wealth of 
network administration 
utilities with a robust desk- 
top management environ- 

ment that includes an ap- 
plication monitor, an 
excellent traffic monitor, and an effective 
server monitor with very good alert han- 
dling. It does not take much time to set up 
and configure. All told, LANDesk Man- 
agement Suite scores extremely well in all 
our major evaluation criteria (see the rat- 
ings box on page 147). 

Very good database maintenance and 
system administration, coupled with an 
excellent help facility, tutorial, and re- 
porting engine, make this product's lack 
of an on-line reference seem unimportant. 


Symantec's Norton Administrator 

for Networks 

Symantec approaches desktop manage- 
ment strictly from the end-node angle, so 
its product does not provide services such 
as network and server monitoring, thresh- 
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Includes RACA-LERT™ 
the Disk Array Monitoring/Alert Software 


Actual Size: 14 '^" (H) x 10 (D) x 6**" (W) 


Data Availability and Reliability 
for Your Network or Desktop Computer... 
Has Never Been So Affordable! 


SSI's STACA-RAY delivers the next generation of high performance RAID technology 
that provides dual host connectivity with a standby ‘hot spare’ drive at an affordable price. 
With 8 MB of cache memory which expands to 32 MB, and an optional Fast/Wide SCSI-2 

interface, STACA-RAY provides the highest performance in it’s class. 


With the 3.5” form factor, open systems SCSI-to-SCSI RAID controller module, 
stackable “hot swap’ redundant components like disk drives, power supplies, power cords 
and fans... STACA-RAY provides all of the advantages of an expensive 

RAID subsystem at a low, entry-level price. 


Call STORAGE SOLUTIONS for More Information £53 
on Truly Affordable RAID! (203) 325-0035 

STORAGE SOLUTIONS, INC. 
Circle 83 on Inquiry Card. 550 West Avenue, Stamford, CT 06902 


€ 1995 Storage Solutions, Inc. 


old setting, and alert notification. Instead, 
the Norton Administrator for Networks 
integrates the three core desktop services of 
inventory management, software distribu- 
tion, and application metering. 

This package's chief weakness is its 
lack of support for NetWare file servers. 
But it also suffers from a limited, inflexi- 
ble reporting tool; below-average versa- 
tility; and poor performance that is only 
slightly better than that of second-worst 
Frye Utilities for Networks. 

On the plus side, Norton's management 
console facilitates many tasks, such as 
managing sites, launching core applica- 
tions, and interfacing with add-on admin- 
istration utilities. Good print documenta- 
tion and a context-sensitive on-line help 
facility make up for the lack of on-line ref- 
erences. 

Norton Administrator for Networks' 
significant advantage over Microsoft SMS 
(which did, however, beat it in the overall 
rankings) is its openness. Operating at the 
applications level, Norton's functions are 
independent of underlying network trans- 
ports and should perform equally well un- 
der any type of LAN and WAN connection 
method. Symantec's software is also less 
complex than Microsoft's, which is based 


Defining Desktop Management Standards 


Although the Internet's SNMP has played a major role in network management stan- 
dardization in the last five years (and thus has gained preeminence in network device 
management), it has limitations. SNMP does not address the configuration and systems 
management requirements of end nodes (servers and workstations). So, proposals for 
distributed desktop standards, such as the Desktop Management Interface (DMI), have 
arisen in the last few years. Among the products evaluated for this roundup, only Mi- 
crosoft SMS and the Intel LANDesk Management Suite support DMI-enabled products. 

Defined by the Desktop Management Task Force, a 300-company consortium, 
DMI is an open architecture framework designed for managing computers, servers, 
peripherals, and software products. When it is complete, DMI will contain rules for 
creating management interface files (MIFs). These files specify, in ASCII text with 
defined grammar and syntax, attributes for classes of products. 

The openness of ОМІ” architecture allows it to coexist with standards such as Plug 
and Play and SNMP. DMI complements Plug and Play by drawing configuration infor- 
mation from it into the standard MIF database. DMI works with SNMP by allowing MIFs 
to be mapped to SNMP management information base (MIB) files (see below]. 


МІВ, МСС 


monitor OBJECT IDENTIFIER ::- | 150 org(3) dod(6) internet(1) private(4) 
enter pri scares ngc(110) ngcsystems (1) servers(1) monitor(1) } 
consoles ВЈЕСТ IDENTIF ::» | 150 org(3) dod(6) internet(1) private(4) 
enterprises(1) ngc(110) iu consoles(2) | 

st(1) servers(1) } 


JECT YDENTIFIER ::= [| le ale 110 } 


ngc 
ngcsystems OBJECT IDENTIFIER. : = [| 


ЕСТ IDENTIFIER E 
monitor OBJECT IOENTIFIER : 
traps OBJECT IDENTIFIER 
pcc OBJECT IDENTIFIER : 


-servers 


::9 { monitor i } 
:= { consoles 1 } 


In the Desktop Management Interface standard, each network component has a management interface file (MIF) that 
identifies it. MIFs can be mapped to, and closely resemble, SNMP management information base (MIB) files. That’s a sample 
MIB file right above. 


CONFIGURATION AND CONNECTIVITY FEATURES 


Configuration Options 

Management console's operating system 

Management program requires dedicated server 
Management program requires NetWare 3.x/4.x server 
Management program requires a Windows NT 3.x server 
Automatically recognizes file servers 

Automatically recognizes PC workstations 

Automatically recognizes Macintosh workstations 


Connectivity 

Supports NetWare 3.x/4.x 2 

Supports Banyan Vines 4.x/5.x 2 
Supports ІВМ LAN Server 2.x 2 
Supports IBM LAN Server 3.x © 
Supports Microsoft LAN Manager 2.x 2 
Management software works across routers 
Supports Novell NetWare IPX/SPX 
Supports TCP/IP 

Works over T1 lines 

Works with frame relay 

Supports ATM 

Works with wireless connections 
Supports X.25 WAN protocol 
Supports WAN-based TCP/IP 
Supports ISDN 

Supports SNMP 

Supports Desktop Management interface (DMI) 
Compatible with ІВМ NetVIEW 
Compatible with HP OpenView 
Compatible with Novell ManageWise 


© = yes; О = по 


Ф For servers supporting the Server Message Block (SMB) protocol only 
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LANDESK NORTON SYSTEMS 
FRYE UTILITIES MANAGEMENT ADMINISTRATOR MANAGEMENT 
BRIGHTWORKS FOR NETWORKS SUITE FOR NETWORKS SERVER 
Windows 3.x DOS Windows 3.x Windows 3.x Windows NT 
O O О О 
e e e О О 
O O O O Ө 
© Ө ө 0 О 
© Q © ® Ө 
Ө © @ © © 
© a © 9 Ф 
О O O © O 
O O O e O 
O O O e e 
O О О © © 
[-] G € ө e 
a ө ? ө e 
ө © O e © 
e? e? e? @ ® 
e? e? e? & О 
e? o? e? & О 
e? өз e? @ О 
e? e? e? @ e 
e? e? e? @ ® 
e? e? e? & ® 
e О © O a 
O O @ О © 
@ Ө € O © 
@ © e е © 
e ө e O O 


2 Marked "yes" only if support includes all modules 
? NetWare-supported connections only 


© Program operates at the applications layer 
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MANAGEMENT/ADMINISTRATIVE FEATURES 


BRIGHTWORKS 


Server Management 

Provides server disk/volume 
information and management 
Security and user account management 
Printer and queue configuration 
management 

Backup and restore server 
configuration data 

Ability to set server baseline values 
Monitors server to gather statistics 
Accepts threshold values 


Workstation Management 

Monitors workstation to gather statistics 
Remote control of client workstations 
Ability to identify and correct 

application problems 

Accepts threshold vaiues 

Tracks file access and application usage 


өзө o өө e 


ee oee 


Inventory 

Collects data about file server hardware 
Collects data about file server software 
Identifies changes in setup files 
(CONFIG.SYS, etc.) 

Allows purging of inventory database 


Application software metering 
Generates alert when license is exceeded 
Blocks execution when license is exceeded 
Provides report on application usage 


Electronic software distribution 
Allows OS installation 
Provides script for creating distribution list 


System Administration 

Allows defining of sites and domains 

Has SQL database engine 

Management program has built-in OLE АР! 
Database files protected by password 
Can specify user access levels 

Shows free server disk space (in percent) 
Shows free workstation disk space 

(in percent) 

Shows server use (in percent) 

Lets you adjust system files, shut down 
and restart server 


Report Types [partial list) 
Network utilization report 
Inventory report 

File server configuration 
Workstation configuration 


Oe eeooeoe 


6 = yes; O = no 


BrightWorks 2.1 ............ $600 
(1-10 user licenses; 

larger licenses available) 

McAfee Associates 

Santa Clara, CA 

(408) 988-3832 

fax: (408) 970-9727 

http:/ /www.mcafee.com 

Circle 1129 on Inquiry Card. 


Frye Utilities for Networks .. 
Frye Computers 

Boston, MA 

(800) 234-3793 

fax: (617) 753-0484 
mail&frye BOS.MHS.compuserve.com 
Circle 1130 on Inquiry Card. 
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LANDESK NORTON SYSTEMS 
FRYE UTILITIES MANAGEMENT ADMINISTRATOR MANAGEMENT 
FOR NETWORKS SUITE FOR NETWORKS SERVER 
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оо #000000 


Ф NetWare-dependent groupings only 


LANDesk Management 

Suite 0L TE FORT aria I $595 
(five-node license; $50 per node over 100; 

$40 per node over 1000) 

Intel 

Hillsboro, OR 

(800) 538-3373 

fax: (БОЗ) 264-7579 

http://www.intel.com 

Circle 1131 on Inquiry Card. 


Norton Administrator 

for Networks 2.0 ............ $50 per node 
(10-license pack; 

$37 per node for 1000 licenses) 

Symantec 

Cupertino, CA 


Software Roundup 1719 


on a sophisticated SQL database manager. 


Microsoft Systems Management Server 
For companies with geographically dis- 
persed LANs and mixed networks, Mi- 
crosoft SMS is the best choice. It com- 
bines high quality, ease of use, efficient 
performance, and decent versatility. SMS 
lacks software metering, but it is excel- 
lent at software distribution and has very 
good inventory components. Extensive on- 
line help and tutorials guide you safely 
through complicated tasks. 

To provide a SQL database engine for 
its management product, Microsoft de- 
signed SMS with slightly higher resource 
needs than its competitors. Besides a full- 
scale copy of Microsoft SQL Server run- 
ning with Windows NT Server 3.51, SMS 
requires 28 MB of RAM. Additional man- 
agement consoles also require Windows 
NT Server or NT Workstation 3.51. SMS 
has a complex setup procedure; but, once 
up and running, its drag-and-drop inter- 
face and good on-line documentation make 
it easy to use. 

SMS also has the most complete secu- 
rity system, and its performance is com- 
parable to that of Intel’s LANDesk Man- 
agement Suite. It is alone with the Intel 
product in supporting the Desktop Man- 
agement Interface (DMI), an emerging 
standard for identifying and managing net- 
work components. iili 


This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc. To purchase a com- 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Conshohocken, PA 19428, (610) 
941-9600; fax (610) 941-9950; on the Internet, 
editors @nstl.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of the McGraw-Hill 
Companies, Inc. 


(408) 253-9600 

fax: (408) 973-9340 
http://www.symantec.com 
Circle 1132 on Inquiry Card. 


Systems Management Server 1.1 .... , .$649 
(server license; $54.95 client license; 

$34.95 for more than 100 clients) 

Microsoft 

Redmond, WA 

(800) 552-9876 

fax: (206) 936-7329 

http://microsoft.com 

Circle 1133 on Inquiry Card. 
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The Network Communications Soírware 


пима" 
АЗ 


The Network Рах Software 
Everyone Can Use! 


Yn iab ê ing 


1 
Fees, ee 


ы 


ы 


No E. 
ackOffice — 

s complete 
without the right 
Service 


for FAX, 
Modem Sharing, 


„runs with 


LANSource" ae 


1-800-677-2727, 1-416-535-3555, Fax 1-416-535-6225, sales@lansource.com  “Windows95 


Copyright (c) 1995. LANSource Technologies Inc, Ail rights reserved. FAXport, WINport, RASpor and LANSource are trademarks of LANSource Technologies Inc. Other product names are tradamarks of their respective companies. Developer tested only , Novell makes no warrantecs with respect to this 
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StrongARM Tacties 


This amazing littie RISC chip has 


PDA written ali over it 


DICK POUNTAIN 


he handwriting is on the wall: Personal digital as- 

sistants (PDAs) need more horsepower if they’ re 
ever going to excel at handwriting recognition and other 
CPU-intensive tasks. And the breakthrough that might 
carry PDAs to the next level may be a new RISC chip 
called the StrongARM. 

This fascinating microprocessor is a joint project of 
Digital Equipment and Advanced RISC Machines (ARM). 
Digital, of course, makes the Alpha AXP family, the 
fastest RISC processors in the world. ARM makes the 
ARM610 and ARM710 processors that drive Apple's 
Newton MessagePad and 3DO's home-videogame ma- 
chines. The StrongARM is founded on a hybrid technol- 
ogy that combines the raw power of the Alpha with the su- 
per-efficient power consumption of the ARMs. 

It's a combination tailor-made for PDAs. The con- 
flicting requirements of high speed, low power con- 
sumption, and a small chip package rule out the vast ma- 
jority of off-the-shelf microprocessors. 

The first StrongARM will be a 1.5-volt chip that runs at 
an astonishing 160 MHz. That might seem slow compared 
to the 333-MHz Alpha 21 164, but it’s four times faster than 
the speediest chip currently available from ARM, and it 
blows away everything else 
at this low voltage. A 2-V, 


clock speeds, engineers from both companies worked to- 
gether to redesign the whole data-path and cache structure 
of the CPU. Nevertheless, Digital’s leading-edge fabri- 
cation process is ultimately what permits the StrongARM 
to run four times faster than previous ARM chips. The 
architectural changes exploit the speed of this silicon. 

Digital’s newest fabrication plant uses a next-genera- 
tion process called CMOS-6, the same process Digital uses 
for its Alpha 21164A, which will exceed 350 MHz. It’s a 
0.35-micron, four-layer-metal CMOS process that yields 
high-speed, low-voltage transistors, thanks to extremely 
thin oxide insulation layers only 65 angstroms deep. Ulti- 
mately, this process will yield transistors that run at 0.9 V. 

Low voltage is a crucial design point because power 
consumption varies with the square of the voltage. А chip 
fabricated on the 2-V CMOS-6 process will consume only 
37 percent as much power as a chip fabricated on a com- 
parable 3.3-V process. At 1.5 V, the power consumption 
is only 21 percent as much. The small feature size also re- 
duces capacitance, saving even more power. 

The actual die size will depend on how much cache mem- 
ory is on the chip. Although this hasn't been announced, 
the first StrongARMS will probably have 32 KB of primary 
cache. By any measure, however, the StrongARM core is 
tiny—a mere 115,000 transistors, compared to 3.3 million 
on a Pentium. Digital and ARM say their goal is to achieve 
performance of at least 300 million 
instructions per second per watt, ata | KEY To FIGURE 
cost of about 35 cents per MIPS. The RM: First operand 
first StrongARM chips are expected | RN: Second operand 


RS: Shift control operand 
Lbus: Load bus control 


215-MHz StrongARM will | StrongARM Core Architecture vagal ee he 


follow shortly. For the first 
time, a CPU that outper- 


forms a high-end Pentium | N | | 


+disp: Address displacement 


will be available for use in N New PC ff / +4 N азр, ri xd 


| Register file 
"At these performance AK AE «23:0» Sin RM اقل‎ Wbus Lbus RS | 


battery-powered PDAs. 


levels, handwriting recog- 
nition stops being a hard 
problem, and voice recog- 
nition is what you can start 
to worry about,” says Dave 
Jaggar, ARM’s market-de- V 
velopment manager. 


instruction cache 
bus interface 


Next instruction 
Fabricating for Low Power 
Creating a hybrid design 
like the StrongARM isn’t 
as simple as gluing togeth- 


Data cache bus interface 


— - ЕЗ * " = : 
Load/store address i. 


The StrongARM is very simple by modern microprocessor are streamlined to exploit Digital's high clock speeds. For 


er two architectures as dis- | standards. Н devotes no hardware to superscalar pipelines, ^ example, the shifter no longer sits in the main ALU data path, 
parate as the Alpha and the branch prediction, or out-of-order execution. its data paths ап dedicated +4 adders calculate address displacements. 


ARM. To attain the desired 
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to consume around 500 milli- 
watts (less than half that con- 
sumed by a PowerPC 603). 

In the consumer-electronics 
market, it’s not sufficient just 
to have the cheapest CPU. The 
peripheral chips—such as 
memory and graphics—must 
be cheap, too. Very few low- 
voltage peripheral chips are 
available today, so the Strong- 
ARM is designed to work with regular 3.3-V components. This 
was a tough bullet to bite because it requires two different volt- 
ages on the same silicon, with separate sets of power rails and the 
attendant problems of eliminating noise and current leakage. 

To further trim costs, the engineers designed the StrongARM’s 
system interface so it can be either 32 or 64 bits wide. System de- 
signers can synchronize the interface to the CPU core (at fractional 
speeds ranging from one-half to one-ninth the core frequency) or 
to an external clock as fast as 66 MHz. 

An even more radical design twist is that the circuits use edge- 
triggered latches with conditional clocks, instead of the more 
common level-triggered latches. This means the StrongARM in- 
puts the clock signal into a section of logic only when that section 
is needed, so a function unit consumes power only when used. To 
go along with this, a new instruction stops all the internal clocks 
until they’re awakened by an interrupt. These features should 
make it easier to implement energy-saving sleep modes. 


: StrongARM Pipeline 


Stage 1 | 


Instruction fetch and 


The StrongARM Pipeline 

The StrongARM team decided against a superscalar architec- 
ture. Superscalar pipelines, multiple execution units, and all the 
extra logic required to issue multiple instructions and check for 
dependencies would have increased the StrongARM’s cost, pow- 
er consumption, and design time. The engineers omitted out-of- 
order execution for the same reasons. 

Instead of going superscalar, the StrongARM engineers chose 
to lengthen the execution pipeline. While the ARM?7 has three 
stages, the StrongARM has five. An even longer pipeline would 
allow higher clock speeds, but it would also exceed the power bud- 
get. The architecture is kept as simple as possible, with clean 
data paths and low-latency execution units to take advantage of 
the fast silicon. 

The original ARM architecture has a dual-purpose barrel shifter 
closely coupled to the ALU. The barrel shifter handles arith- 
metic-and-shift operations, and it also aligns data and extracts 
bytes. In the StrongARM, the barrel shifter has been moved aside 
so that shifts by zero bypass it completely. This yields a faster data 
path for the majority of instructions that don't need shifts. 

Older ARMs used the main ALU to calculate address dis- 
placements, but the StrongARM does it with two dedicated +4 
adders that can calculate concurrently. These adders are attached 
to the program counter and the load/store bus. The StrongARM's 
register file now has five ports—three for reading and two for writ- 
ing—so a load can complete simultaneously with a write to a 
register, yielding a load-use penalty of only one cycle. 

The five stages of the Strong-ARM’s pipeline are instruction 
fetch; register read and instruction issue; execute; buffer and 
cache access; and register write. In typical Alpha style, this 
pipeline has extensive paths for the forwarding of branch ad- 
dresses and ALU results. 

There is no branch prediction at all. Instead, the StrongARM 
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The StrongARM's five-stage scalar pipeline is 
optimized for clock speeds and low power 
consumption. Despite the lack of branch prediction, 
branches execute very quickly because the 
StrongARM calculates and forwards the address 
information in Stage 2, bypassing subsequent stages. 


minimizes branch penal- 
ties by executing branches 
at an early stage in the 
pipeline. It calculates branch addresses during the issue stage and 
forwards them past the other stages. It can also forward condition 
codes from an instruction in the execute stage. For example, as- 
sume the following sequence of compare and branch instructions: 


СМР КО, КІ ; compare registers 
BNE loopl ; branch if not equal 


During the execute stage, the CMP instruction sets the N, Z, C, 
and V condition flags. Meanwhile, during the same cycle, the 
BNE instruction is in the issue stage, computing its destination 
address and the address of the next instruction (thanks to those par- 
allel +4 adders). The StrongARM forwards all these results di- 
rectly to the fetch stage, which costs a one-cycle penalty if the 
branch is taken, but costs no penalty at all for a branch not taken. 

This yields very good performance, considering how much extra 
branch-prediction logic (and hence power) it avoids. Of course, it 
only works this well fora single-issue processor. With a four-way su- 
perscalar chip, the branch-taken penalty would be four instructions. 

The StrongARM has no on-chip FPU. However, the multipli- 
er-adder unit attached to the ALU is significantly enhanced. The 
multiplier performs signed and unsigned multiply and multiply- 
accumulate operations, 
generating 32- or 64-bit 
results. The multiply- (= 
accumulate instruction f3 
is similar to the MAC FF 
instruction in a digital 
signal processor. The 
multiplier can retire 12 
bits of result per cycle, and the adder can retire 32 bits. This 
yields a total latency of two to four cycles for a 32-bit result and 
three to five cycles for a 64-bit result. (The timing varies be- 
cause the unit completes short operands more quickly.) While 
this may seem long compared to the latest CPUs, remember that 
a cycle on the StrongARM is less than 5 nanoseconds. 


Advanced RISC Machines (ARM) 
c Cambridge, U.K. 

| +44 1223-400-400 
http://www.arm.com 


Digital Semiconductor 
Austin, TX 
(800) 332-2717 


Down to the Crossroads 

The StrongARM chip will drive into the intersection of comput- 
ers and consumer electronics. When Digital launched the Alpha 
processor in 1992, it promised that the new architecture would 
span the whole spectrum from workstations to hand-held de- 
vices. But the latter category has always seemed an improbable 
use of the Alpha because of the chip's voracious power con- 
sumption. The StrongARM could fill that niche. BM 


Dick Pountain is a BYTE contributing editor based in London. You 


can reach him at dickp @bix.com. 
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[s Your Network Secure! 


Securing your corporate network while 
connecting to the Internet doesn't have to be 


difficult. Just start with a good foundation. 


DAN THOMSEN AND WINN SCHWARTAU 


hen building new systems, there are always de- 
sign trade-offs to be made between functionali- 
ty and security. Do we include the cool widget or that 
boring, constraining security feature? Historically, the 
widget usually won. But as Internet connectivity grows, a 
new class of criminals is causing electronic mayhem and 
committing crimes. 

Despite the fact that strong, easy-to-manage information 
security is on the top of corporate wish lists, it is often 
pushed to the bottom of the heap when it comes to im- 
plementation. Security is never free, but you can reduce the 
cost of secure systems by creating flexible security mech- 
anisms as a solid base to build on. Type enforcement is a 
straightforward security mechanism that provides the flex- 
ibility to balance security and functionality. 


The Dawn of Computer Security 

In 1985, the federal government published the first set of 
computer security criteria that computer professionals 
could understand and build into systems. Officially called 
the Trusted Computer Security Evaluation Criteria, it is 
more popularly known as the Orange Book. It offers a 
range of ratings for secure systems, The ratings start with 
D, for systems with no security, and go to Al, which re- 
quires formal methods to verify security. 

One of the key elements of the Orange Book was 
mandatory access control, where all the resources in the 
computer (i.e., users, files, services, and programs) are 
labeled with a security level, or sensitivity. The label iden- 
tifies the degree of sensitivity of each resource, such as Un- 
classified, Confidential, Secret, and Top Secret. Labels 
effectively assign the data on the system to separate "buck- 
ets.” The goal, or security policy, is to keep sensitive data 
from getting into the least-sensitive bucket. 

Many initial Orange Book implementations were too re- 
strictive. The federal government funded seven years of 
R&D to create a flexible implementation. At the heart of 
this solution is the type-enforcement security model. 


Type Enforcement 
Type enforcement is a security mechanism that gives 
every program on the system permission to do only those 
things it requires to do its job. This is called least privilege 
and applies to applications, files, and OSes. 

Type enforcement works by grouping all the processes 


of the system into classes based 
on least privilege. Each process 
group is called a domain. In a 
similar manner, the files on the 
system are grouped into classes 
called types. The Domain Defi- 
nition Table on page 156 de- 
scribes each domain's access 
rights for each type. The table 
cannot be changed while the system is running. 

The DBMS can interact only with database files, and the 
text editor can interact only with user files. The World Wide 
Web server can read user files but not modify them and is 
the only domain with access to the 
network. A similar table is 
constructed for controlling 
how domains can interact 
with each other. 

One of the most im- 
portant file types is the 
executable file. Tight con- 
trols are placed on which 
programs can be exe- 
cuted in a domain and 
who can modify them. 
Destructive software, 
such as viruses and Tro- 
jan horses, can be 
stopped cold because 
they cannot modify the ex- 
ecutable files. 


Assured Pipeline 


Type 


Assured Pipelines 
Providing separation of appli- 
cations is not enough to ensure se- 
curity; you must also control how the in- 
formation flows through the system. Type 
enforcement creates a kind of pipeline to organize data flow 
between programs (see the figure "Assured Pipeline" above). 

Many applications are part of larger systems. To as- 
sure that information moves securely, type enforcement 
controls the data each program can read and write. Each 
program can only read from the stage in front of it and 
write to the next stage of the pipeline. No stage of the 
pipeline can be skipped, and how the data flows through 
the system is tightly controlled. 

А divide-and-conquer approach to building secure ap- 
plications is another advantage of assured pipelines. By 
splitting a large program into smaller pieces, it is easier to 
analyze and be sure the pieces are operating correctly. 

For example, suppose you wanted all the outgoing mail 
messages to be digitally signed before leaving your net- 
work, to prove who sent the message. You could modify 
the word processor to include the digital signature, but it 
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Network 
driver 
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would be difficult to make sure you modified it in all the correct 
places. If instead you created a program whose job was to check for 
the digital signature, you could feel confident the program was 
working correctly. By using an assured pipeline, you can make 
sure no data reaches the network software unless it has passed 
through the new data filter. 


DOMAIN DEFINITION TABLE 


Afile’s type specifies what domain, or application, can access the file. 


Type Enforcement in a Firewall 
Today, type enforcement has 
been incorporated in a firewall 
to provide flexible isolation 
between networks. Isolation 
between the Internet and an 
organization’s internal net- 
work is extremely important 
to protect against malicious attack. Type enforcement offers an 
ideal mechanism to isolate internal corporate and organizational net- 
works from the Internet. 

If a firewall is to secure internetwork access, placing it on an 
insecure platform makes little sense. Incorporating type en- 
forcement allows for a flexible policy to be enforced. Equally 
important is to make the policy mandatory—do not let key se- 
curity information be changed while the system is connected to 
the hostile network. This eliminates the possibility of “helpful re- 
configurations” by Internet hackers. 

Separate the two networks on the inside of the machine. An In- 
ternet firewall’s prime goal is to keep the information separate un- 
til a security check has been performed to verify that the infor- 
mation is permitted to cross the policy-driven barrier. The solution 
is network stack separation, using two distinct network cards. 

A type-enforcement firewall with two network cards can also 
always tell where information originated, no matter how clever the 
intruder. The two network feeds are connected to two domain-sep- 
arated network drivers, thus preventing network protocol spoof- 
ing (1.e., an advanced hacking technique where attackers handcraft 
network packets to mask their true origin). The two stacks main- 
tain control over the information coming from either side. Only 
software defined and controlled by type enforcement can deter- 
mine which information may move between networks (see the fig- 
ure “Using Type Enforcement in a Firewall” below). 

Always be on the lookout for malicious acts. If any software on 
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the system tries to access information outside its bucket, either the 
software is flawed or a potentially harmful entity is controlling it. 
Take control of the situation. Watch the software more closely 
through auditing, or shut the software down immediately. 

Finally, apply the concept of least privilege. By limiting the 
privilege a system has, the 
amount of damage that can 
be caused if that system is 
compromised can be limited. 
Consider, for example, the 
sendmail program. It is the 
network server that receives 
and forwards mail on most 
Internet hosts. Unfortunately, 
sendmail has been littered 
with vulnerabilities that have let attackers take control of an entire 
system. The latest vulnerability revolved around the syslog sys- 
tem call letting attackers overwrite sendmail's stack and take con- 
trol of sendmail. Once in control, the attackers started an interac- 
tive shell program and launched their attack on the rest of the system. 

Using type enforcement and least privilege prevents the syslog 
vulnerability from being exploited without changing the sendmail 
code. Sendmail is placed in a separate domain that can only read 
data from the external network and write data into the queues to 
be forwarded to the internal network. Sendmail cannot cause 
other programs to be created or executed. 

Even if the attacker got control of sendmail, all he or she could 
do is interrupt the mail service, which could have been done any- 
way using a network flooding attack. Because type enforcement 
controls execution, the hacker could not even execute an interac- 
tive shell and would have no hope of penetrating other domains. 


Network 


No access 
No access 
Read, write 


User file 


No access 
Read, write 
Read 


Not Just for Firewalls 

Many other applications can be secured cost-effectively using 
type enforcement. Nowhere is security as critical as it is in 
cryptographic systems. Key management controls, encryption 
algorithms, key distribution, public-key repositories, and other 
critical subsystems can all be tightly controlled in their own 
protected domains. 

Applying type enforcement and its data separation is a natural 
extension to databases containing sensitive information. And in 
environments where strict controls are placed on communica- 
tions resources, type enforcement can control access to the 
communications resources and make sure that the software al- 
locating the resources cannot be tampered with or bypassed. 

By their nature, secure systems are more expensive to build. 
As a result, secure products often lag behind in current func- 
tionality. If you are going to get the features into secure systems 
in a timely and cost-effective manner, good tools are needed. 
Nowhere is that more important than in putting the right build- 
ing blocks in the OS. 

The type-enforcement security mechanism gives the OS a sol- 
id foundation for securing applications. Type enforcement can be 
used to protect applications from malicious modification by out- 
siders, other errant applications, and the application itself. Ш 


Dan Thomsen is a senior research scientist at Secure 

Computing Corp. He is working on the Sidewinder Internet 
firewall. Winn Schwartau is a security consultant and author 
of Information Warfare: Chaos on the Electronic Superhighway. 
They can be reached on the Internet at thomsen Q sctc.com and 
winn @infowar.com or on BIX c/o "editors." 
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Clean Up: C++ Garbage Collection 


Here’s a tool that helps you keep your 


code clean by taking out the trash 


JUSTIN MILLER 


very C++ programmer at one time or another has 

had the following problem: Somewhere, somehow, 
your program calls new more times than it calls delete. 
Or perhaps it’s the inverse: Your program tries to use an 
object that’s been deleted. Maybe it deletes an object 
more than once—perhaps two, even three times. 

These related problems can manifest themselves in 
mysterious ways. A temporary string object doesn’t get 
deleted; your program continues to run but inexplicably ex- 
hausts memory. Other times, the manifestations are not so 
mysterious. A routine attempts to dereference a pointer that 
is pointing to a deleted object and the whole program 
crashes spectacularly. 

It’s difficult to keep track of all the objects you have to 
delete. Consequently, during design time, you’ re forced to 
repeatedly ask: "When is it safe to delete this object?" 
Because this is often a tough question to answer, this on- 
going wrestling match with memory almost always com- 
plicates your design. Апа even the most meticulous pro- 
grammer makes an occasional error, leading either to a 
global protection fault (or its equivalent) or memory that's 
never freed. 


Pandora's Box Closed 

The solution to all this is a garbage collector. With a 
garbage collector, you never have to delete anything. The 
collector automatically deletes an object when your pro- 
gram no longer references that object. If you've seen 
garbage collectors, you're probably concerned about their 
performance. Some work by “waking up” intermittently 
and searching through memory for objects that can be 
deleted. This can bog down the application. 

The speed of a garbage collector depends on its type. 
The most general types of garbage collectors—which do, 
in fact, search through memory—are slow if you com- 
pare them to “manual” memory management (1.е., ex- 
plicitly using delete). However, most of the time your 
program won't need such a complicated collector. А ref- 
erence-counting garbage collector is sufficient. 

A reference-counting garbage collector is fast because 
it doesn't have to search through memory. Instead, for 
every object, it keeps a running count of the number of 
pointers that point to that object (this running count is the 
object's "reference count"). Every time a pointer is as- 
signed to point to an object, that object's count is incre- 
mented. Every time a pointer is reassigned to point to a dif- 
ferent object, the original object's count is decremented, 


and the count on the object to which the 
pointer is newly assigned is incremented. 
Also, every time a pointer goes out of 
scope, the count for the object to which it 
pointed is decremented. 

Because the garbage collector keeps 
track of the number of pointers referencing 
the object, it knows that when the reference count for an 
object reaches zero, the object can be safely deleted (if 
there are no pointers to the object, your program can't 
access the object). 


Limitation 
The only drawback to such a garbage collector is that it 
can't "collect" cyclical structures. For example, suppose 
you have three objects, A, B, and C. They are tied to one 
another in the form of a circular list: À contains a pointer 
to B, B contains a pointer to C, and C contains a pointer to 
A, Initially, some other pointer may have pointed to A, but 
that pointer has gone out of scope and, consequently, this 
circular structure is no longer accessible from your pro- 
gram. It should be put in the garbage. 

However, since each object points to the next member 
of the loop, each of these objects still has one outstanding 
reference. As a result, a reference-counting garbage col- 
lector won't collect the members of this structure; they will 
be "leaked." 

If your program does include a circularly linked list, that 
doesn't mean you cannot use a reference-counting garbage 
collector. You can arrange to have the garbage collector 
properly delete the structure, using what I call the “linchpin” 
method. With this technique, you 
pick one object in the cycle to be 
the linchpin object. When your 


A reference-counting 
garbage collector's 
weakness is a 


program no longer needs to circular 
use a circular structure, it — 
pulls the linchpin; that is, though all 
your program sets all outside 
pointers inside the linch- ics 
pin object to null, thereby Meo 
breaking the loop. Since are gone, 
the loop has now become each distal s has an 
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a linear list, the garbage collector can delete pointing to it. 


the remaining objects appropriately. 


C++ to the Rescue 

At this point, though you may be inclined to agree that a 
reference-counting garbage collector would be a fine pro- 
gramming tool, you’re probably concerned about the time 
you'd have to spend to build one. And if you do decide to 
build one, you must be exceedingly careful in its con- 
struction: Any errors in the reference-counting code of 
the collector would produce an unacceptably leaky garbage 
collector. continued 
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Happily, С++ operator overloading permits you to implement 
a completely transparent and foolproof means of reference count- 
ing. I’ve used this concept to create the reference-counting garbage 
collection system accompanying this article. 

RGC, my reference-counting garbage collector, defines two 
template classes. These template classes emulate pointers by 
overloading the =, ==, *, and -> operators. Behind the scene 
these operators do the reference counting for you. Whenever the 
reference count of a particular object falls to zero, these operators 
delete the object. 

You needn't be aware of the reference counting at all—it's 
entirely transparent. Апа because you're unaware of the ongoing 
reference counting, you can't make any mistakes regarding it. 
This ensures the accuracy of the reference counts and hence the 
reliability of the garbage collector. 


Using RGC 

Incorporating RGC in your next С++ development project is 
simple. First, you'll need to include RGC.h in your source files. 
This file defines three classes: 
TRGCObj, TRGCRef, and 
TRGCRefObj. The first, 
TRGCObj, should be declared 
as the virtual public superclass 
of any object to be managed by 
the garbage collector. TRGCRef 
is a template class. Its parame- 
ter is the type for which it will 
act as a pointer. This type must 
inherit from TRGCObj. The 
third class—TRGCRef0bj—is 
also a template class. TRGCRe- 
ҒОБЈ is just like TRGCRef, but it 
inherits from TRGCObj so that it 
can be tracked and deleted by 
the collector. TRGCRef0bj exists so that the system can support 
the equivalent of pointers to pointers. 


RGC is available from the BYTE Web 
Site at http://www.byte.com. RGC 
includes RGC.h, a test-driver program, 
and a self-tracing program that prints 
messages whenever an object is 
created or destroyed or its reference 
count changes. 


Inside RGC 
TRGCObj includes two member functions, RegisterReference 
and DeregisterReference. These functions respectively in- 
crement and decrement an object’s reference count. Additional- 
ly, they return the updated number of outstanding references. 

Garbage collection takes place inside the TRGCRef template 
class. At any given time, one of its instances (which I'll call a ref- 
erence from now on) either points to a valid object in memory or 
is null. TGRCRef overloads the assignment operator so that every 
time a reference is assigned a value, two things happen. If the ref- 
erence had previously been non-null, DeregisterReference is 
called on the object to which it had been pointing. Then, if the 
reference is being assigned to a non-null value, RegisterRef - 
erence is called on the object to which it is to point. This keeps 
an object’s reference count accurate as assignment operations 
occur. 

Additionally, the TRGCRef destructor handles the situation of 
a reference’s pointing to an object when that reference is de- 
stroyed. The destructor calls DeregisterReference on the ob- 
ject to which the reference points. This keeps an object’s reference 
count accurate when references go out of scope or are deleted. 

Finally, if DeregisterReference ever returns a 0, indicat- 
ing that there are no outstanding references to a particular object, 
the reference will delete the object. 
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An Example 
Examine the following listing fragment: 


#include "rgc.h" 
class myclass : 

| 18 

typedef TRGCRef<myclass> Pmyclass; 
void main() 

{ 

Pmyclass A = new myclass; 

Pmyclass B = new myclass; 

A=B; 

} 


public virtual TRGCobj 


When А is assigned to the pointer returned by new, the 
TRGCRef : : setpointer function is called. This stores the point- 
er to which A is being assigned and calls Regi sterReference on 
the object to which it points. The second assignment (of В) does 
the same thing. 

But when A is assigned to B (the third assignment), a series of 
calls within the overloaded assignment operator cause Dereg- 
isterReference to be called. DeregisterReference will return 
a O, since A had been the last reference to the object it had been 
pointing to. The garbage collector will delete this object (the re- 
sult of the first new). 

This assignment also causes RegisterReference to be called 
on the object to which А is being assigned. This increments the ref- 
erence count in the object. 

When the main function concludes, the destructors for the lo- 
cal variables (А and В) are called. The destructor for B is called 
first, which causes DeregisterReference to be invoked on the 
object to which B refers. DeregisterReference returns a 1, 
since A still points to the object. But when the destructor for A is 
called, DeregisterReference will be invoked on that same ob- 
ject and this time will return a 0, causing the object to be deleted. 

Note that it is important not to use "regular" pointers to an 
object that is to be garbage-collected. A regular pointer will not 
be counted in the reference count, so it's possible that the ob- 
ject will be deleted while your program still holds an outstanding 
pointer to it. 


Keep It Clean 

RGC also handles pointers to pointers. For a reference that is a 
"second level" pointer—i.e., a reference that points to another ob- 
ject and that is itself pointed to—you must use TRGCRefObj. 
This allows the garbage collector to work on references just as it 
Works on objects; when there are no references to the reference, 
the reference will be garbage-collected. 

The above applies to arbitrary depths of pointers. In general, the 
outermost layers of pointers may be implemented as either 
TRGCRef or TRGCRef Obj types; inner layers must be implemented 
as TRGCRefObj types. 

RGC is a simple, efficient, and robust reference-counting 
garbage collector that releases you from having to keep track of 
when to delete an object. It thereby ends memory leaks, ensures 
that you never free an object too soon, and simplifies your code. 
In short, it will make you more productive and make your С++ 
programs more reliable. i 


Justin Miller is studying electrical engineering and computer science 
at the Massachusetts Institute of Technology. You can reach him on 
the Internet at jcmiller mit.edu. 
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More Control, Fewer Headaches 


You can cut support costs and hassles with 


integrated configuration management tools 


SALVATORE SALAMONE 


f you're a network administrator, you crave control. 

You've probably got a list of tools you'd like for that 
purpose. А centrally administered menu (in the form of a 
Program Manager-like shell) on each desktop could help 
control how users access networked applications and con- 
trol what users have access to. This kind of control can re- 
duce LAN support costs. 

A configuration management tool can help you manage 
all those desktops. Several vendors, such as Novell, 
Symantec, McAfee Associates, and Computer Knacks, 
offer such tools today. Typically, these packages allow 
a manager to edit WIN.INI files, script commands, and 
limit a user's desktop choices (for example, by remov- 
ing the DOS-prompt option or by making "Open" under 
the File menu nonfunctional). 

The desire for configuration management is not limit- 
ed to Intel-based PCs running Windows. Last year, con- 
figuration management was one of the factors that earned 
Digital Equipment's Multia MultiClient system the BYTE 
Best of Comdex award in the category of desktop com- 
puters (see “Notebooks, NT Clusters Capture Awards,” 
February 1995 BYTE). The Multia is essentially a low-cost 
Alpha-based Windows NT workstation that comes bundled 
with configuration management features. One of the main 
advantages of Digital's Multia line is the set of configu- 
ration tools; they give users a lot of control over their 
desktop environment. 


Integration with OS and NOS 

Configuration management tools are becoming more tight- 
ly integrated with either the network operating system or 
with systems management tools. For example, rather than 
just linking an icon on a user's screen to an application on 
a specific server, a configuration management program 
might link the execution of an application with a soft- 
ware metering program. In that way, when all the licens- 
es for a particular application are used up, the icon asso- 
ciated with that application would no longer be displayed 
on a user's screen. Or, you might connect levels of ac- 
cess (e.g., read-only vs. write) with an organizational 
structure previously defined in a Novell Bindery or net- 
work directory service. So when a new sales associate is 
added to the network, for example, that person would au- 
tomatically be able to look up customer account infor- 
mation, while a newly added sales manager would auto- 
matically be given the privilege to make changes in 
customer files. 


Configuration management of the 
desktop is becoming increasingly 
popular because many managers see 
it as a way to reduce their rising 
LAN support costs. Over a five-year 
period, the average cost per user for 
LAN support is $3278, according to 
the Gartner Group. That's more than $2 million per year, 
on average, for a 700-node LAN. In contrast, the aver- 
age annual cost per user for equipment (including net- 
work server hardware, desktop adapter cards, cabling, 
hubs, connectivity software, and installation fees) is only 
$885 (most of which is spent in the first year when equip- 
ment is purchased). 

A cost-of-ownership study by the Meta Group found 
similarly high numbers for LAN support. Meta estimates 
that the cost per client over a five-year period is $19,504 
(or about $3900 per client per year). 

Configuration management tools can reduce the ad- 
ministrative burden on a LAN staff in a number of ways 
(see the list on page 160). By replacing the standard Win- 
dows Program Manager with a centrally administered 
desktop manager, you can get rid of many potentially 
confusing options. For example, you might provide icons 
only for programs the user has access rights to. Or, you can 
remove the Properties Menu option on a user-by-user or 
group-by-group basis to prevent tampering. 

At a higher level, you could integrate network rights into 
the desktop environment to reduce administrative tasks. 
For example, if the marketing group is allowed access to 
a graphics application, adding a user to the marketing 
group in SYSCON would make the graphics application 
icon appear on the user's desktop automatically. Therefore, 
double administration is not required. 

User interfaces also make it easier for people to get at 
networked applications and resources. Users need only 
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user, according to analysts at the Gartner Group (Stamford, CT). 
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click on an icon to start an application or to gain access to a re- 
source, such as a printer. This reduces training costs. 

A well-designed user interface hides the complexity of a net- 
work operation. For instance, launching an application from a 
Ul can transparently handle changes of directories (to load a data 
file) and can direct the output to a printer specifically set up for 
a particular application. Without the UI, the user might need to 
know where a data file is located, how to change directories to 
load that file, and how to direct the output to that printer. None of 
these tasks is monumental, but for a user unfamiliar with net- 
Work directories or, for that matter, uncomfortable with working 
on a computer, commands to perform these tasks may seem like 
a foreign language. 


Helping Win 95 Users 
Some companies are looking at configuration management tools 
to save training costs associated with moving to Windows 95. As 
Windows 95 is rolled out in an organization, a company using a 
configuration management tool may opt to keep a Windows 3.x 
Program Manager-like interface displayed on everyone's PC. 
That way, the users see no change at all. When a department 
completes its Windows 95 training, the LAN manager can go to 
a centrally administered configuration tool and make the neces- 
sary adjustments so that each PC shows a Win 95 display rather 
than the Program Manager-like display. 

Another way a configuration management tool can help with 
the migration to Win 95 is by controlling access to Win 95 ap- 
plications. Suppose you're moving to Win 95 department by de- 
partment. You'd like users who've been upgraded to have ac- 
cess to the new applications, but you don't want users still running 
Windows 3.x to try running Win 95 applications (that could 
mean nervous breakdowns at the help desk). 

Ordinarily, it's a nightmare trying to handle this mixed envi- 
ronment. However, this administrative task could be made easi- 
er if a configuration management tool is tight- 
ly integrated with systems management 
software. For example, you might use a soft- | 
ware-inventory program to determine if a PC is 
running Win 95. Ideally, you'd like to be able to 
take this information and automatically make it 
available to a centrally administered desktop 
configuration management tool; then, a user 
will see a Win 95 application icon only if his or 
her PC is capable of running it. 


Computer Knacks 
Shrewsbury, NJ 
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Digital Equipment 
Maynard, MA 
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How Centralized Configuration Management Helps 


e Masks complexity of the network from users 
e Reduces user options, making LAN support easier 
e Reduces training costs 


* Facilitates changes when applications move or 
devices are added to the network 

* Keeps users from trying to run programs their PCs 
cannot support 


* Enforces uniform corporate image in customer- 
service settings 


e Tightens security 


ible to the users. For example, as you add file servers, a particu- 
lar application might move from one machine to another. For 
some users this change can be upsetting. They may have step-by- 
step instructions on how to open a particular file. Then when a file 
moves, their normal routine won't work. They might not know 
enough about DOS directories, NetWare drives, or off-the-shelf 
applications to be able to figure out how to do things like change 
a directory to get the file. 

You could also use a configuration tool to link a hardware- 
inventory program and a user's ability to run an application. This 
would let you check to see if a user's PC has 
the appropriate video card or enough memory to 
run a particular application, for example. If a 
user's machine doesn't have the right stuff, 
you'd like that information to be passed to a 
Windows configuration management program 
so that the icon for that application is not dis- 
played on that machine. This would head off 
an application bombing and mean one less call 
to the help desk. 


In some cases, you might have two versions McAfee Associates Configuration management tools can also be 
of an application on the network—say Word pede еке used to help project the corporate identity. A 
6.0 and Word for Win 95. You can probably Wm 988-3832 bank that uses PCs to show customer account in- 


appreciate the administrative nightmare one 
would face trying to match a user’s access to 


http://www.mcafee.com 


formation might not want a Beavis and Butt- 
Head screen saver flashing on the screen. A 


Novell 
these programs based on whether (and when) Orem, UT configuration tool can make sure every terminal 
they've been upgraded to Win 95. Again, you'd (800) 453-1267 displays the corporate logo instead. 


Where to Find 


like to be able to off-load some of this admin- 
istrative work. It would be very helpful to have 


(801) 222-6000 
fax: (800) 668-5329 
http: //www.noveil.com 


Such control over the desktop environment 
will be possible as new configuration manage- 


the icon for the most current application be dis- | Symantec ment tools become more tightly integrated with 
played automatically when a user’s PC is up- Cupertino, CA the NOS or with systems management tools. 
graded. ОЕ pe e LAN administrators will thus have better control 


Limit Options and Limit Problems 
Good user interfaces also reduce network man- | 
agement costs. Basically, a UI limits a user’s 

options, thus restricting the types of problems a staff has to deal 
with. A central configuration tool can make certain things invis- 
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fax: (408) 252-4694 
http:/ /www.symantec.com 


of user access to applications and data. а 


Salvatore Salamone is a BYTE editor who often 
covers the network beat. He's the author of 
Reducing the Cost of LAN Ownership (Van Nostrand Reinhold, 
1995). You can reach him on the Internet at ssalamone Q bix.com. 


JERRY POURNELLE 


Dead Chickens and Portable Data 


Years ago, I told the VP of marketing at AT&T | bui 


that if they bought KFC, they'd end up advertising hot, dead 


chicken. He sighed and said, “The worst of it is that we'd prob- B 


ably advertise warm, dead chicken." 


So AT&T bought NCR and turned it into AT&T Global In- r i © 
formation Solutions. Having admitted they couldn't market а Б 
cure for death, AT&T took a company that could market small Esse 


computers and slaughtered it. While they were at it, they let 
NCR wring the neck of AT&T's most exciting product, the Sa- 


fari laptop. It was one of my favorite laptops—small, very E 
portable, built-in communications. While AT&T desktop mar- B 


keting wasn't very hot, they had some good technology, and they 
were beginning to move with the Safari. After NCR was 


dragged in, no journalist I know ever heard from either AT&T or NCR again. 
The Safari was never updated—f there are new models, I never got the word. 


We can't review what we don't hear of. 


It's up to marketing to make us aware of new 
products, or at least that there are new prod- 
ucts, because I guarantee you there are plenty of 
outfits out there who do let columnists know. I 
confess I hadn't thought of AT&T for a year 
when I was reminded by a Wall Street Journal 
article of just what a fiasco the AT&T/NCR 
merger became. 

The pity of it all is that if ever there was a 
company that ought to be booming in these 
days of Internet and Unix popularity, it surely 
ought to be AT&T. Who else would be better 
suited to sell you a Unix box that you can hook 
directly to the Internet? I used to have one here 
at Chaos Manor. Perhaps there's an updated 
system, but if so, they sure haven't let me know 
about it. Alas. 


Every now and then | get a panic E-mail message 
about disk drives with lost chains, cross-ref- 
erenced or nonmatching file allocation tables 
(FATs), and other disk woes. Alas, I don't have 
time to do more than send a generic answer. I 
usually advise them to try Norton Disk Doctor 
run from a floppy disk. I figure that if they had 
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Norton Utilities (NDD comes with NU) al- 
ready installed on the hard disk, they'd have 
tried NDD and said so. In any event, the one 
thing you don't want to do if you have a disk in 
trouble is install something new on it or write 
to it in any way. 

NDD allows you to make an Undo disk that 
will put things back the way they were. You can 
put that on a floppy disk or on a network disk 
(never on the disk you're working on!). As long 
as you do that, you're reasonably safe, with one 
exception I'll get to in a second. 

If NDD fails, your next step depends on how 
important the data is. If all you stand to lose is a 
few hours of installation time, you can try muck- 
ing about with NU yourself. For example, DOS 
keeps two copies of the FAT. They're supposed 
to match, but sometimes they don't. If you know 
which one is good, you can tell NU to use the 
good one and ignore the other. There are other 
such tricks. All are fairly dangerous in that you 
can lose your files forever, but that's the worst 
that can happen. If that won't be a complete dis- 
aster, you can use NU to try to recover from 
some stupid application that wrote garbage in 
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the wrong places—or more likely, some- 
thing dumb you did. 

You may even be able to recover com- 
pressed files. It doesn't say so on the box, 
but NU for Windows 95 works quite well 
in DOS (which is where you ought to be 
working if you're trying to recover files; 
using a disk editor in Windows or Win- 
dows 95 [W95] is just asking for trou- 
ble). It will work on Doublespace com- 
pressed drives. 

Understand, I don't recommend file com- 
pression. Gigabyte disk drives sell 
for under $299 now, and re- „а... 
cently we got a3-GB drive for И 
about $700. With hardware that ^ i 
cheap, why take chances? Al- 
though file compression usually Ж 
works fine, there's a small but Ж 
real chance that you'lllose “ga 
everything оп one of those „ | 
compressed logical drives. | 
It's also inconvenient. yc 

If you do use compres- @ 
sion software, you really МЕ 
need to have NU installed in 
your system. It probably won't 
be good enough to recover you from your 
disaster, but it might be. 

If all else fails, there are data-recovery 
experts. My son Alex is a partner at Work- 
man & Associates in Pasadena, Califor- 
nia. While they mostly do installation and 
maintenance consulting, they also do data 
recovery. You should be aware that this 
can get downright expensive. You're much 
better off buying the hardware and soft- 
ware it takes to do frequent backups. Most 
of the people who end up paying Alex to 
recover their data knew that, of course. 

If your data is important enough to pay 
recovery experts to retrieve it, don't use 
NU. And don't write to your hard disk if 
you can help it; because if your problem is 
a failing hard disk, recovery is going to 
be very difficult, and anything you write to 
that disk is likely to make things worse. 

Clearly, your best bet is to make good 
backups before you have problems; and if 
your data files are important enough that 
you'd be willing to pay for their recovery, 
they're important enough for you to buy a 
tape drive. For that matter, they're proba- 
bly important enough to protect with a 
RAID system or full mirroring. 


I don’t like Franklin Quest's Ascend 5.0. I 
don't like the colors, and I particularly 
don't like the way it handles telephone 
calls. It uses the Microsoft Dialer, which 
means that if you hang up the phone after 
your call, your software doesn't know 
you've done that; and until you go back 
into the software and fell it that you've 
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hung up, it keeps the phone tied up. It also 
keeps a log file open that is "timing" the 
call long after you hung up. 

The result was that I didn't use Ascend 
5.0 to dial. Га look up the numbers in a 
paper book; but since I wasn't using As- 
cend 5.0, I wasn't entering new numbers in 
it, so I got to losing phone numbers. 

I’m not sure what I had against the rest of 
Ascend 5.0, but I went for almost two months 
without using it. The result was a mess. I 
wasn't able to keep track of appointments. 

I was losing phone messages. I 
didn't have any priority to 
.. my work. That clearly 

could not go on. 

Therefore, I went back 
to Ascend 4.0. It has a 
few flaws that version 5.0 
! was supposed to fix, but I 
Ж can live with them; and it's 
8 just easier for me to use. 
5 The colors are brighter. It 
2 has a phone dialer that 
р knows when I have hung up 
~ the phone. It took me about 2 
~~ hours to go through the nine 
weeks 1n which I hadn't updated ap- 
pointments, kept my journal, done my re- 
ports, and dealt with my priority task lists, 

but eventually I was done with all that. 

The effect on my work was immedi- 
ate. No more jotting down little notes on 
scraps of paper and losing them. Now I 
have a record, and even better, it's a 
record I can search. With luck, version 
6.0 will be as good as version 4.0, but 
with the bugs fixed; until then, I can't 
live without Ascend, but I can sure live 
without version 5.0. 

One good thing came of all this: I re- 
discovered the joys of paper logbooks. The 
problem with an electronic log is that you 
often don't have it with you, and often you 
want to make handwritten notes. Carry- 
ing a printed copy of the electronic log 
and using that to jot notes in doesn't work 
well because the resulting book is too thick 
to carry easily. 

For years I carried Borum & Pease hard- 
bound composition books. They're like 
the ones you see in the drugstore, but they 
come page-numbered. Since I have the 
habit of taping business cards, letters, and 
newspaper clippings into my logbook, I’ve 
found it makes sense to use nylon strapping 
tape to reinforce the binding. When I 
dropped Ascend, I started a new logbook. 
I'm going to continue to carry that. The 
result is I have a book that supplements 
my electronic Ascend records nicely. 

One day I suppose ГЇЇ have a personal 
digital assistant (PDA) that I can carry 
about and jot notes into. My son uses a 


286 DOS-only monochrome Gateway 
HandBook for that purpose and has mas- 
tered the art of typing fast with one hand 
while holding the system in the other. I 
still need a place to set the HandBook 
down, and thus it's as easy to keep the 
Gateway 2000 Liberty in my briefcase. 
The bottom line is that so far there is no 
PDA as convenient as a paper logbook, 
especially if you also use Ascend on your 
laptop and desktop. 

Incidentally, I have friends who like As- 
cend 5.0 and can't figure out why I don't. 


1 love little computers, but every now and 
then I wonder. I have two communica- 
tions from the Gas Company. One threat- 
ens my life, or at least my credit, as well as 
warning that they're about to cut my gas 
service off for not paying my bill. The 
other letter tells me I have overpaid my 
bill, have a credit balance, and should not 
send any money. 

Something else from the same mail is 
prettier: two beautiful simulated hand- 
written notices from a charitable order I 
belong to exhorting me to pay my Pente- 
costal obligation. They are identical, and 
you have to look close to see they weren't 
handwritten. 

Alex says these are reminders of how 
awful the world would be if it were written 
in COBOL. 


1 guarantee you a frustrating experience in- 
stalling the CDSourceBook of American 
History, especially if you're running W95; 
but eventually you'll get it up, and if 
you're at all interested in the fundamental 
documents of America, you'll be glad you 
persevered. 

I had two distinct experiences with the 
installation from CD-ROM. The first time, 
the installation program ran; but at about 
98 percent done, it said there was an er- 
ror copying system files. If that happens to 
you, cheer, because you're nearly done; 
just ignore the error message. You'll still 
have to make your shortcut and put it on 
the start-up toolbar, but that won't be a 
real problem. 

Alas, I didn't do that after it happened 
on Pentafluge, the big Pentium that runs 
W95. I went over and tried the installa- 
tion on SuperCow, the Gateway 2000 
486DX2/66 that runs Windows for Work- 
groups 3.11. It didn't install easily there, ei- 
ther, requiring that I reset the machine at 
least once, but eventually it was finished 
with no harm done. 

The CD-ROM is packed with infor- 
mation, from accounts of Columbus 
in Spain, through George Washington's 
early military career through the Revolution 


and right оп up to World War I. АП the 
major documents, such as Magna Charta, 
the Mayflower Compact, Declaration of 
Independence, Articles of Confederation, 
and Constitution are there. So are the entire 
Federalist Papers. There are eyewitness ac- 
counts, literary works, Washington Irving, 
and so forth. 

But there's more. You get Woodrow 
Wilson's six-volume work, History of the 
United States. There are all the inaugural 
addresses of the presidents. There's James 
Madison's two-volume Journal of the Con- 
stitutional Debates. There 1s, in a word, 
nearly every original source and most sec- 
ondary sources needed to teach American 
history, all indexed and searchable. 

The viewing engine is Folio Views, 
about which more later. There's one quirk 
you need to know about. To make it easier 
to find and copy material from this won- 
derful collection, there is extensive para- 
graph identification, useful for scholarly 
quoting but annoying if you're just trying 
to read the documents. It's neither intu- 
itive nor documented, but you can turn 
that off. Pull down the View menu, and 
click on the item Hidden; that will toggle 
the paragraph identifications. 

Every schoolroom and home student in 
America ought to have this disc. It's that 
good. Highly recommended. 


Attendees at Comdex and other computer 
shows know something about Folio Views, 
because for the past few years, the con- 
vention directory has been given out on a 
floppy disk. BYTE chooses the Best of 
Comdex show awards, and the Folio 
Views-based disk sure has made my life 
easier. I can search out new products by 
category, find booth and suite numbers, 
and suchlike. This year, I am going to take 
the neat little Citizen PN60 printer and use 
that to make out my show itinerary. 

The Folio Views 3.1 Infobase Produc- 
tion Kit builds databases you can take with 
you. It comes in several levels, from a sim- 
ple user database construction kit through 
a professional kit that includes licenses 
that let you distribute the run-time viewer 
with your product—that's what comes 
with the American-history CD—-to a Soft- 
ware Developer Kit that lets you extend 
their tools and hook the whole thing in 
with other programs. It's all industrial- 
strength software and priced accordingly. 
It's also pretty solid. 

You can get your data nearly anywhere, 
provided you respect applicable copyright 
restrictions, of course. Nexis and Lexis 
are obvious sources, but in fact almost any 
Internet site may furnish one. If you have 
any level of Folio Views, you can get a 
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free tool called Folio Retriever that goes 
out on the Internet, grabs information, and 
puts it into a Folio Views-editable flat file 
complete with links and a table of con- 
tents. You compile that to make a Folio 
Views database you can use off-line. It's 
portable, and it can be copied. You can 
use this technique to grab a whole bunch of 
stuff from the World Wide Web and eval- 
uate it at leisure. You can then use anoth- 
er tool to turn all that into Hypertext 
Markup Language (HTML) documents 
and put them on your own Web server. 

The Folio Views 3.1 Infobase Production 
Kit comes with conversion filters for get- 
ting data out of most word processor doc- 
ument formats. The version I have doesn't 
seem to know about older database for- 
mats like Q&A, but I’m told the Software 
Developer Kit has the tools for constructing 
nearly any filter device you like; and Folio 
Views knows how to bring in data from 
any ASCII file-format system. 

Like askSam, Folio Views isn't the 
simplest thing to learn, but once you have 
it down, it's a lot more powerful. It can be 
used to build salable products from doc- 
ument collections or just to organize data 
for your own use. I can't claim great fa- 
miliarity with Folio Views and Folio Re- 
triever, but as Chaos Manor appears to 
be sinking beneath vast amounts of in- 
formation retrieved from the Web, I think 
I'm about to be. I've seen many useful 
products built from Folio Views. If you're 
drowning in unorganized data or you have 
an idea for a product based on documen- 
tary information, this may be just what 
you need. 


In The Mote in God's Eye (Larry Niven and 
Jerry Pournelle, Pocket Books), the charac- 
ters all carry pocket computers that are 
tied into a central database, thus linking 
everyone to everyone else, as well as to 
all the knowledge of humankind. When 
we wrote that in 1970, we carefully did 
not describe how it all worked, but we did 
make it clear that you used a stylus rather 
than a keyboard. 

We now have Zenith's CruisePad set 
up in Chaos Manor. CruisePad is a clip- 
board-size, stylus-controlled system that 
uses radio to link into a regular computer 
network. You can connect a keyboard to it 
if you want, but that gets clumsy, and if 
you're going to do a lot of typing, you'd 
probably be better off with a laptop or 
palmtop. Where CruisePad shines is with 
mouse-controlled operations. You can use 
it to make a big desktop do anything you 
could do with a mouse. 

That includes accessing your Internet 
server or other databases. It also includes 


Internet access; and most Web browsing is 
done by mousing around. You can also 
"type" short replies with the stylus: you 
call up an image of a miniature keyboard 
and tap away at the keys. That's frustrating 
for touch-typists, but hunt-and-peck ad- 
dicts get pretty fast with it. 

The real merit of CruisePad is for struc- 
tured actions. Years ago, I speculated that 
one day doctors making hospital rounds 
would have a clipboard computer that 
would give them the patient's chart, let 
them make entries, digest the information, 
and offer suggestions on diagnosis and 
treatment. That's no longer speculation. 
Teaching hospitals are testing such sys- 
tems. You can even enter prescriptions 
with CruisePad. The result probably won't 
be reliably machine-readable, but the hand- 
written bit map can be attached to the pa- 
tient's chart, a copy can go by fax to the 
pharmacy, and a clerk can complete the 
data entry from a central location. 

I don't know if anyone is doing this 
now, but it wouldn't be difficult to con- 
struct a program that compares the rec- 
ommended treatment with what is stan- 
dard; does the same thing with dosages, 
taking into account the patient's body 
weight; looks in the record for contraindi- 


Where Does Your 
Passport Take You? 


cations; and flashes a warning if the physi- 
cian has specified something outside the 
normal envelope. That would certainly 
eliminate careless errors. 

To go from the sublime to something else, 
muffler and transmission shops are also us- 
ing CruisePad. Tap the screen, and up 
comes a list of makes and mod- 
els. Use the stylus to let the 
computer know the model 
and year, and up comes a pic- 
ture and a list of symptoms. 
Tap (as opposed to click) in 
the appropriate places, and out 
comes arepair recommenda- 
tion and cost estimate. 

The U.S. Navy is trying 
to replace paper with CD- 
ROMs. The problem with 
that was summarized by Gordon Eu- 
banks, who was a submarine driver before 
becoming CEO of Symantec. If you're 
crawling around inside an engine trying 
to find out where to put a wrench, the last 
thing you need 15 to have to come out to 
look at a screen. With CruisePad, you can 
carry the screen with you, and as long as 
data access is mouse-controllable, it would 
be plenty good enough. 

Toutilize CruisePad, there are three ways 


ан 0t 
Ty (5j 
pte! - 
e 


*Passport's music software Rules! It’s fast, easy to 
use and my scores always look great. When I'm submitting one 
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to connect to your network: Cruise- 
LAN/PCMCIA, for computers with a PC 
Card Type II slot; CruiseLAN/ISA, a card 
for AT-type bus desktop PCs and servers; or 
CruiseLAN/Access Point relay boxes, for 
extending coverage to up to 1000 feet in di- 
ameter in normal office environ- 

ments. With a Cruise- 
LAN/Access Point 

Е connected upstairs, I was 
y А “7 abletocontrol SuperCow 
£ f from every downstairs 

| 9 room. А larger establish- 
^*^ mentlikea hospital could put 
* CruiseLAN relay boxes in sev- 
` eral places; one would almost 
__ 7 certainly be enough for a small 


nes ^ 
incl. 


"P^ - clinic or mechanic's shop. 
LJ Setting up CruisePad isn't all 
^* that hard, but you do have to get 
the drivers loaded in just the right 
order and just the right way, and that can 
be tricky. Small companies without tech- 
nically competent people may want some 
help, either from a franchising parent or- 
ganization or outside consultants, to get it 

running. 

Designing the custom database appli- 
cations to make CruisePad useful is a much 
bigger deal. On the other hand, given tools 
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like Visual Basic and Folio Views, even 
that's getting a lot easier, since mostly 
you're trying to anticipate what data will be 
entered. Body temperatures, after all, have 
a rather narrow range. 

More on CruisePad after we get used 
to it. It’s not the pocket computer from 
Mote, but it's sure a lot closer 
to it than I thought I'd have ШЙ" 
at Chaos Manor in 1995. een 


For years I’ve talked about > 
Mrs. Pournelle's reading г N 
program, which teaches “8 
systematic phonics. Now, 
the state of California has 
rediscovered phonics after $ 
over 30 years of denigrating #& 
phonics instruction, and {ў 
everyone is interested. The 7 
older version required a tutor, "nii 
but the fancy new Mac version 

teaches reading by using the Mac sound 

system to give the lessons. She's been 

trying it out in selected Los Angeles 

schools, and the documented results are 

pretty astonishing: up to five years' 

grade-level improvement in reading 

ability from a few months of lessons with 

her program. 


Roberta got enough inquiries that she 
wanted to make a fancy new manual 
with a color cover. Unfortunately, the 
images she wanted to print were on the 
Mac version of the program. And the 
only color printer we have is the Fargo 
Electronics Primera, which works only 

with PCs. That meant we'd 

have to transfer the image 

from Mac to PC. 
You can do that with Corel- 
Draw 5. I have CorelDraw 6, 
and at some point I'll have to in- 
stall it; I’m told there are a lot of 
» new features. You may want to 
|, hang onto version 5 if you get 
$ version 6; readers are reporting 

a variety of odd bugs. In any 

event, CorelDraw 5 did the job. 
Reading an image in Mac format 
and then cropping and adjusting 
itto be savedin DOS format turns out 

to be tedious but not all that difficult. 


The most intriguing thing | read this month 
wasn't a book but an article in the October 
1995 Atlantic Monthly, in which Clifford 
Cobb, Ted Halstead, and Jonathan Rowe 
examine the concept of Gross Domestic 
Product. When I was in aerospace engi- 


neering, we were warned against what was 
called “the figure of merit fallacy”: the 
notion that you could take a complex sys- 
tem and use some math to reduce its per- 
formance to a single number, which you 
could then optimize. GDP is a classic case 
of that. The theory is that the faster GDP 
grows, the better the economy. The prob- 
lem is that GDP includes everything, good 
and bad; under the GDP concept, the great- 
est economic hero would be a cancer pa- 
tient getting a triple bypass while starting 
divorce proceedings. GDP, in a word, is 
all credits and no debits, and that’s insane. 

The authors propose a remedy that 
would be worse than the disease, but their 
diagnosis of the problem is good. 

When I first began writing this column, 
I got a call from the then director of the 
office that prepares the Consumer Price 
Index. He wanted to know if there was 
some way the government could use small 
computers and modems to compile the 
CPI. At that time, they were getting data 
from cities all over the country, punching 
it onto IBM cards, and mailing the boxes of 
cards to a mainframe. The postage alone 
was running a couple of hundred thousand 
dollars a month. 

The CPI is in the news this week: since 
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Social Security and other entitlement in- 
creases are keyed to it, getting it nght can 
be the difference between government sol- 
vency and bankruptcy. Everyone is sure 
it’s wrong. There’s no agreement on new 
ways to compute it, but at least small com- 
puters make adjustments possible. 

GDP is in many ways more important 
than CPI; and my guess is that small com- 
puters will make it possible to adjust it so it 
discriminates between production and 
crime. All we have to do is agree on how. 


The computer book of the month is by 
Charles Kaufman, Radia Perlman, and 
Mike Speciner, Network Security: Private 
Communications in a Public World (Pren- 
tice-Hall, 1995); it’s both readable and 
complete, and if you have anything to do 
with network security, you need this book. 

One last bit of advice: if you have W95 
running stably, be very careful how you 
muck with it. More on that next month. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 


also earns a comfortable living writing about . 


computers present and future. Jerry wel- 
comes readers' comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp@ bix.com. 


| Every schoolroom and home student in 

America ought to have CDSourceBook of 
| American History ($49.95), It's that good. 
Contact Compact University, Provo, UT, 
(800) 677-3045 or (801) 375-2227; fax 
(801) 375-2228; sales@infobases.com. 
Circle 1087 on Inquiry Card. 
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To utilize CrulsePad ($1399), there are 
three ways to connect to your network: 
CruiseLAN/PCMCIA ($695), for computers 
with a PC Card Type If slot; CruiseLAN/ISA 
($595), a card for AT-type bus desktop PCs 
and servers; or CruiseLAN/Access Point 
($1895) relay boxes, for extending cover- 
age to up to 1000 feet in diameter in nor- 
mali office environments. Contact Zenith 
Data Systems, Buffalo Grove, IL, (800) 
533-0331 or (708) 808-5000; fax (708) 
808-4434; http://www.zds.com. Circle 
1088 on Inquiry Card. 
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If you're drowning in unorganized data or 
you have an idea for a product based on 
documentary information, Follo Views 3.1. 
| Infobase Production Kit ($895) may be 
just what you need. Contact Folio Corp., 
| Provo, UT, (800) 228-1132 or (801) 229- 
| 6700; fax (BO1) 229-6790; http://www 
folio.com. Circle 1089 on Inquiry Card. 
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Circle 99 on Inquiry Card (RESELLERS: 100). 


Now get the power of 
Frontier Technologies’ 
SuperTCP Suite 2.0 
for all of your Microsoft 
operating environments. 


THE NEW, SUPERTCP SUITE 2.0 
GIVES YOU MORETHAN 
FORTY AWARD-WINNING 
APPLICATIONS INCLUDING: 


*NFS (Client/Server) internet Access 
«Host Connectivity — *X-Window Server 


BEST OF ALL, JUST ONE CD 
AND ONE LICENSE LETS YOU 
MIGRATE FROM WINDOWS 3.11 
TO WINDOWS 95 OR NT. 


CALL NOW 
1-800-929-3054 
SUPERTCP@FRONTIERTECH.COM 
WWW .FRONTIERTECH.COM. 


The First Pan- 

Evropean 

Computer 

Postcard Deck 

Targeting the 

берй корепн Market!!! 


The BYTE EURODECK offers you a unique direct mail approach 
to increasing sales in this fast-paced computer market. 


Circulation of the BYTE EURODECK is targeted to 50,000 computer 
buyers in over 20 countries in Western Europe. Take full advantage of 
the benefits BYTE provides you with this affordable direct channel to 
Europe. For information on the next BYTE EURODECK, 


Companies outside of North liit — contact your local representative 
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PENTIUM NOTEBOOKS 
Take Your Desktop with You 


Gateway 2000's 120-MHz Solo V120 represents several industry 
firsts. It's one ofthe first portables with Intel’s new 120-MHz Pentium 
for mobile systems. It also offers the new Start and application keys 
found in Windows 95 keyboards for desktop systems. The Solo V120 
comes close to supplying a one-system solution, 
with the features of a high-end desktop PC in a light- 
ue weight multimedia notebook. 

|  Intel's 0.35-micron man- 
ufacturing process accounts 
for the CPU's small footprint 
(less than half the size of 
its 75- and 90-MHz siblings) 
| and subsequent low power 
я consumption. However, the 
| Solo systems use Opti's 
Viper-N chip set rather than 
Intel's, which limits data 
| streaming to around 60 
MBps, whereas Intel's Mo- 


PREVIEW 


Solo 120 


(as tested) $4899 À А 
Gateway 2000 bile Triton chip set would 
North Sioux City, SD support 100 MBps. 
(800) 846-2000 With 256 KB of external 


(605) 232-2000 
on CompuServe, go gateway 
Circle 976 on Inquiry Card. 


burst-mode cache memory, 
16 MB of RAM, a removable 
720-MB hard drive, a dou- 
ble-speed CD-ROM drive, 16-bit sound, Microsoft Office Pro, and a | 
10.2-inch active-matrix VGA LCD (Super VGA is optional) with 
1 MB of video memory on a VL-Bus, the Solo V120 easily fulfills 
Gateway's features and power goals. At 6.3 pounds without the AC 
| adapter but with the floppy drive, "5 ' 
its weight is acceptable. The re- 
sults turned in by the Solo V120 
| on BYTE's Thumper I! battery 
tests—2 hours, 43 minutes— 
are about 30 minutes less than 
that of the 90-MHz Pentium- 
based Dell Latitude XPi P9OT. 
The sleek 2-inch-thick letter-size 
case feels solid. The screen is 
large and well protected but diffi- 
cult to see in bright light. The Alps 
EZ Pad pointing device and the 
floppy drive are integrated rather 
than hanging off the notebook's 
edges. Other features are a PC 
Card Type IIl slot and a modular bay (not hot-swappable) for a floppy 
drive or CD-ROM drive. The machine has IR, serial, parallel, VGA, 
and PS/2 mouse ports. Ап optional docking bar duplicates many 
of these but adds a line-out audio jack and a MIDI/game port. 
The Solo V120 represents a remarkable achievement: a cool- 
| running 120-MHz mobile computer that performs 30 percent faster 
than a 90-MHz desktop system. But after just 2 hours and 10 
minutes of word processing with advanced power management 
on, the battery is kaput. —Selinda Chiquoine 


Pentium XPS/90 | | i 
"йт УЕ 


f minutes.) 2 2 hours a апа d 43 minutes. —— 3 
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SHARE APPLICATIONS 
Based on Rockwell's chip set 
and the DigiTalk standard, V.34 
Boca Office Communicator and 
SoundExpression 28.8SVD let 
you talk and share applications 
simultaneously over a single 
analog telephone line. The V.34 
Boca Office Communicator 
($369) provides a 14.4-Kbps fax 
and 28.8-Kbps data modem, a 
voice-mail system, a full-duplex 
speakerphone with echo cancel- 
lation, and caller ID support. The 
SoundExpression 28.8SVD ($449) 
adds a 16-bit sound card that 
has SRS Labs’ 3-D surround 
sound. Both products 
come with Midisoft’s 
MediaWorks collab- 
orative whiteboard 


software, Radish Com- "aum 


munications’ VoiceView Talk- 
Shop, VocalTec’s Internet 
Phone, Netcom's Netcruiser, 
Multimedia Labs' Internet Pass- 
port, America Online, Compu- 
Serve, and GEnie. 

Contact: Boca Research, Inc., 
Boca Raton, FL, (407) 997- 
6227; hitp://www.boca.org. 
Circle 984 on Inquiry Card. 


- | COLOR WINDOWS 
TERMINALS 


The Winterm 2500, 
2500T, and 2500C 
terminals (from 
$750) provide ac- 
| cess to 16- and 32- 
bit applications writ- 
ten for Windows 
3.1, 95, and NT. A 
Winterm terminal 
is a way to add se- 
cure local or branch 
office seats to a 
networked environ- 
ment. Wyse's products deliver 
access to network applications 
and resources, including those 
on Unix hosts, mainframes, Net- 
Ware servers, printers, and PCs. 
The Winterm 2500 is a color 
terminal, the Winterm 2500T 
adds 10Base-T networking, and 
the Winterm 2500C provides 
10Ваѕе-2 coaxial-cable network 


support. The Winterm 2500T 
and 2500C support TCP/IP and 
IPX/SPX. 

Contact: Wyse Technology, 

San Jose, CA, (800) 800-9973 
or (408) 473-1200; 
http://www.wyse.com. 


Circle 981 on Inquiry Card. 


15-MHZ 

PENTIUM NOTEBOOK A. 

The WinBook XP packages a 75- 
MHz Pentium LM processor, 16 
MB of RAM, an 810-MB hard 
drive (user-upgradable to 1 GB), 
a 10.4-inch active-matrix color 
screen, 256 KB of L2 cache mem- 
ory, an internal 14.4-Kbps send/ 
receive fax/voice/data modem, 
one PC Card Type III slot or two 
Type II slots, a 19.5-mm Lexmark 
keyboard, the Chips & Tech- 
nologies 32-bit local-bus video 
accelerator, 1 MB of video mem- 
ory, and 40-W-per-hour lithium- 
ion batteries ($2999). Other fea- 
tures include internal stereo audio, 
dual speakers, and a choice of 
pointing devices. А quad-speed 
docking station is available 
($399), with two ISA slots, dual 
5A-inch bays, auto-detect for ex- 
ternal pointing devices, VGA, 
stereo output, and volume con- 
trol. An external dual-speed CD- 
ROM drive with a SCSI adapter 
costs $199. It includes head- 
phones, a SCSI adapter, an AC 
adapter, PC Card, and a carrying 
case. 

Contact: WinBook Computer 
Corp., Columbus, OH, (800) 
466-2162 or (614) 481-8041. 
Circle 996 on Inquiry Card. 


NETWORK IMAGE ACCELERATOR 
FOR HP LASERJET 4 

By installing XipPrint II ($795) 
into the SIMM socket of a Hew- 
lett-Packard LaserJet 4, you can 
print JBIG TIFF, G3/G4 TIFF, 
and PCX images at the rated 
speed of the printer while main- 
taining full-duplex printing, di- 
rect network connectivity, and 
bidirectional printer status com- 
munications. 

Contact: Xionics Document 
Technologies, Inc., Burlington, 
MA, (800) 864-6243 or (617) 
229-7000; 

http://www. xionics.com. 

Circle 980 on Inquiry Card. 


OPERATE WINDOWS 
BY JOYSTICK 


People with disabilities that pre- 
vent them from using a mouse 
or a trackball can now operate 
Windows computers. The SAM- 
Joystick ($120) moves the cur- 
sor at a rate proportional to the 
extent you move the stick, and 
the cursor stays where it is when 
you let go of the stick. A drag- 
lock button lets you perform drag 
operations. 

Contact: R. J. Cooper & Asso- 
ciates, Dana Point, CA, (800) 
752-6673 or (714) 240-4853; 
rjcoop@ aol.com. 

Circle 985 on Inquiry Card. 


PORTABLE DIGITIZING SYSTEM v 


A portable x,y digitizer with an 
accuracy of 0.003 inch, the Rat 
($1895) can digi- ; 
tize most carto- 
graphic features 
as well as pictures 
and drawings. By 
using the Rat's | 
grid plot overlays, 
you can digitize | 
without a known 
coordinate sys- 
tem. The included 
Diggis software 
captures map, drafting, or generic 
data and exports it into your fa- 
vorite GIS or CAD program run- 
ning under DOS, Windows NT or 
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DESKTOP PCS THAT 
OPTIMIZE WINDOWS 95 


Available in low-profile and short-tower configu- 
rations, the Celebris GL desktop PCs (from 
$2799) feature board-level integration of audio, 
video, and networking. Systems incorporate 90-, 
100-, 120-, and 133-MHz Pentium processors; 
EDO memory; pipeline burst-mode cache mem- 


ory; the Intel Triton FX chip set; and 64-bit graphics. The multimedia technology includes a Matrox 
Millennium graphics controller that offers 2-D/3-D graphics acceleration, 2 MB of dual-ported video 
memory {upgradable to 8 MB), 16-bit stereo sound, and a quad-speed CD-ROM drive. 

Along with remote configuration/diagnostics, management, and troubleshooting, the Celebris GL 
can communicate information such as chassis and motherboard serial number, CPU speed, model 
name, memory installed, and BIOS revision to popular enterprise and workgroup management 
tools. Features that optimize Windows 95 include Plug and Play, DMI client support, Windows 95 
shutdown software, Digital Equipment's integrated PCI Ethernet and Easy Network Setup utility, a 
Windows 95 keyboard, and Windows 95 "getting started" software. 


Contact: Digital Equipment Corp., Maynard, MA, (800) 642-4532 or (508) 624-6400; 


http://www.pc.digital.com. 
Circle 977 on Inquiry Card. 


95, Unix, OS/2, or the Mac OS. 
Contact: Digi-Rule, Inc., Cal- 
gary, Alberta, Canada, (403) 
292-0320; 
http://www.digirule.com. 

Circle 979 on Inquiry Card. 


PENTIUM MULTIMEDIA 
SUPER-NOTEBOOKS 


Based on the PCI-bus architec- 
ture, the Eurocom 5400 Multi- 
media Super-Notebooks (start- 
ing at $2900) come with 75-, 90-, 
100-, 120-, or 133-MHz Pentium 
CPUs; 256 KB of external L2 
write-back cache memory (ex- 
pandable to 1 MB); 8 MB of 
¬ RAM (expandable 
| | to 32 MB); 2 MB of 
video memory; an 
internal quad-speed 
Teac CD-ROM drive; 
a removable 24-inch 
| hard drive with ca- 
M pacities of 340 MB 
И to 1.3 GB; 16-bit 
b stereo sound with an 
—| FM synthesizer; a 
trackpad; an over- 
size 86-key keyboard; one PC 
Card Type III slot or two Type 
II slots; an infrared communi- 
cations port; a UART 16550 se- 


rial port; an ECP/EPP-compat- 
ible parallel port; an external 
keyboard/mouse port; an exter- 
nal VGÀ port; a game port; and 
a 200-pin connector for a dock- 
ing station. The notebook is 
available with 10.3-/1 1.5-inch 
color DSTN dual-scan passive- 
matrix or 10.2-/10.4-inch color 
TFT active-matrix LCD panels. 
The NiMH battery pack gives 
you 1.5 to 2.5 hours of operating 
time. 

Contact: Eurocom 
Corp., Nepean, 
Ontario, Canada, 
(613) 224-6122. 
Circle 993 on 
Inquiry Card. 


LABEL PRINTER » 
With the K225 On- SẸ 
Line Labeler ($269), х 
you can print in a ^ 
variety of fonts and type sizes; 
horizontal or vertical; flush top, 
bottom, left, or center; and bar 
codes on labels up to 2% inches 
wide. The software saves label 
formats, organizes and saves fre- 
quently used addresses, and al- 
lows you to import graphics or 
scanned images onto labels. 


Contact: Kroy, Inc., Scottsdale, 
AZ, (800) 733-5769 or (602) 


948-2222; info@kroy.com. 
Circle 983 on Inquiry Card. 


RAID STORAGE SYSTEM 
The Renegade RAID System 
(with 10 4-GB 7200-rpm drive 
modules, about $30,000) offers 
42 GB of storage and fault- 
tolerant data protection con- 
figurable to sup- 
port RAID levels 
0, 1, 3, 5, 6, and 7. 
PE The tower chassis 
f XA stores up to 10 3%- 
inch drives, which 
| support fast and 
narrow, or fast and 
y wide, SCSI-2 and 
| offer data transfer 
rates of up to 20 
1 MBps. The system 
Supports the hot- 
swapping of drives, and the au- 
tomatic rebuild function restores 
data on a new drive after there is 
a crash. 
Contact: MountainGate Data 
Systems, Inc., Reno, NV, (800) 
556-0222 or (702) 851-9393; 
sales? mntgte.lockheed.com. 
Circle 987 on inquiry Card. 
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POWERBOOK EXPANSION CARDS 
Three expansion cards for the Mac 
PowerBook 190 and 5300 include 
the LapisColor MV 16 ($299), а 
1-МВ video card that lets you dis- 
play 16-bit graphics on monitors 
of upto 17 inches and 8-bit graph- 
ics on larger monitors; the Lapis- 
Color MV16-EN ($399), which 
incorporates the same video fea- 
tures as the MV 16 but lets you 
plug into a 10Ваѕе-Т Ethernet port 
via the PowerBook PDS expan- 
sion slot; and the LapisColor 
MV8-EN ($279), which supports 
8-bit graphics on monitors of up to 
17 inches and 4-bit graphics on 
larger displays and has the same 
LOBase-T Ethernet connector as 
the MV 16-EN. 

Contact: Focus Enhancements, 
Inc., Woburn, MA, (617) 938- 
8088. 


Circle 997 on Inquiry Card. 


TWO-IN-ONE DRIVE v 

A plug-in device, Doubleplay 
(external, $299; internal, $159) 
lets you share, store, and access 
large files on QIC tape cartridges 
and floppy disks. You can down- 
load large files to tape and then 
access them directly, without 
first copying them to your hard 
drive. Doubleplay also lets you 
play audio and video files di- 


rectly from tape. 
Contact: ComByte, Inc., Fort 
Collins, CO, (800) 990-2983 or 


(970) 229-0660. 
Circie 994 on Inquiry Card. 


10-MBPS WIRELESS 
ETHERNET LAN 


Available in indoor and outdoor 
versions, the ET350 (call for 
prices) uses infrared line-of-sight 
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transmission to link LANs and 
users who are up to 1500 feet 
apart, The package includes a re- 
ceiver lens and four transceivers, 
which connect to the LAN via 
Ethernet IEEE-802.3-compati- 
ble ports. The transceivers sup- 
port many network devices, 
including up to 29 10Base-2 
thin-wire devices, one AUI 
10Base-5 thick-wire backbone, 
or an optional UTP concentrator 
for one, six, eight, or more 
10Base-T twisted-pair connec- 
tions, in various applications. A 
10-element bar graph displays 
red, amber, and green to indicate 
receive signal strengths, A self- 
test mode serves as a self-check 
and a diagnostic tool. It also as- 
sists in transceiver alignment. 
Contact: A. T. Schindler Com- 
munications, Inc., Ottawa, On- 
tario, Canada, (613) 723-1103; 
firlan@ fox.nstn.ca. 

Circle 982 on Inquiry Card. 


DESKTOP-SIZE NETWORK 


LASER PRINTER 


Printing 12 ppm in black and 
white and 3 ppm in color, the 
Optra C (about $6400) provides 
photographic-quality CMYK 
color printing on plain paper at a 
resolution of 600 by 600 dpi. The 
printer includes PostScript Lev- 
el 2 and en- 
hanced PCL5 
with color em- 
ulations and 
supports continu- 
8 ous tone, color 
| grade, and sto- 
Hd M chastic screening 
ED ЕТ ч techniques for col- 
— ог printing. Stan- 
dard memory is 8 MB (expand- 
able to 64 MB). Paper-handling 
features include a 250-sheet pa- 
per tray and a 100-sheet multi- 
purpose tray. Two internal slots 
receive MarkNet XL INA net- 
work adapter cards. 
Contact: Lexmark Internation- 
al, Inc., Greenwich, CT, (800) 
891-0331 or (606) 232-2000; 
hitp://www.lexmark.com. 
Circle 991 on Inquiry Card. 
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DESK PAD ELIMINATES 
BULKY MONITORS 


The Modula-Executive Desk Pad 
($3500) combines a 10.4-inch 
active-matrix color touchscreen 


that lies flat on your desk, a key- | 


board, a mouse, stereo speak- 
ers, and a microphone in a 
half-inch-thick, 27- by 19-inch 


tablet. You connect it to a 386 or higher CPU. To use the speak- 
ers, you need a Sound Blaster card. The surface is nonscratch, 
antiglare, waterproof, and shock- and temperature-resistant. 
Contact: Source Innovations, Inc., Long Beach, CA, (310) 988- 
6574; http://www.iwsc.com/shoppers/electronics/modula. 


Circle 978 on Inquiry Card. 


PRINTING FORMS 

The OptiForm Flash SIMM is a 
1-, 2-, or 3-MB module that plugs 
into a Hewlett-Packard LaserJet 
4's memory slot. It now interfaces 
with Caere Affiliate Publishing's 
electronic forms-conversion prod- 
uct, OmniForm. You can scan in 
a form and download it into a 
printer. Once forms are stored in 
the OptiForm (from $349), you 
can fill them in using 
the database tools sup- 
plied with OmniForm 
orfromanexisting ap- | 
plication. You can 
view the status and 
contents of the Opti- 
Form from a worksta- 
tion to update forms in 
real time. 

Contact: Pacific Data Prod- 
ucts, Inc., San Diego, CA, 
(600) 737-7121 or (619) 552- 
0880; info @ pacdata.com. 
Circle 989 on Inquiry Card. 


ISDN REMOTE-ACCESS CARD 

The Diva card's (ISA-bus ver- 
sion, $595; PC Card version, 
$695) ISDN BRI port lets you 
communicate using IP, IPX, or 
PPP with peer workstations, re- 
mote networks, SNA main- 
frames, ISDN PRI and BRI 
routers, fax services, on-line ser- 
vices, and the Internet. Alterna- 
tively, the card reaches remote 
LANs via ISDN PPP or HDLC 


links and supports connections 
to X.25 networks. An on-board 
10-MHz 40-MIPS DSP chip 
processes data packets within a 
single interrupt and prevents re- 
transmissions. 

Contact: Eicon Technology, 
Inc., Dallas, TX, (800) 803- 
4266 or (214) 239-3270; 
http://www.eicon.com. 


Circle 990 on Inquiry Card. 


SIMPLE CD RECORDING А 
Hewlett-Packard has bundled 
its SureStore CD-Writer 40201 
($1249) compact quad-speed CD 
reader and double-speed CD 
recorder; two blank HP Sure- 
Store CD-R discs; a SCSI-2 bus- 
mastering interface card; and ca- 
bles with Easy-CD, Alchemy 
Personal, Magic Lantern, and 
Easy-CD audio software. You 
can record up to 650 MB of data 
on a single CD-R disc. 

Contact: Hewlett-Packard Co., 
Loveland, CO, (800) 810-0134 
or (970) 635-1500; 

SureStore Support @ HP 
-Гоуеіапа-от10.от.НР. сот. 
Circle 992 on Inquiry Card. 
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“The World's Te chnology Authority. > 
Online! 


В The BYTE Archive 


Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! 


Ш The BYTE Network Project 
The BYTE Site... a living laboratory 


showcasing the best tools for 
building Web applications. Read 
about it in BYTE... try it out online! 


В The Virtual Press Room 


Instant access to vendor press releases and 
white papers! Links to vendor web sites! 


B BYTEMarks 


FREE Benchmark! Download the BYTEMark — 
the benchmark with teeth! 


В Direct Access to Advertisers 


Contact Byte advertisers DIRECTLY through the 
online advertiser index! 


BVIF The BYTE Site. The World’s Online Technology Authority. 


A Division of The McGraw-Hill Companies 
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PREVIEW 


ponent, Microsoft Access 7.0. 


Several new assis- 
tants, interactive aids 
that do the intricate 
relational-design work 
behind the scenes 
while you focus on 
defining the business 
aspects of data and 
results, make their 
debut in Approach 96. 

The find assistant's 
point-and-click, fill-in- 
the blank query build- 
er allows you to quick- 
ly find database 


printed output. 


HIGH-VOLUME WEB PUBLISHING 
HTML Transit ($495) reads pop- 
ular word processing files in their 
native format and produces a sin- 
gle HTML file or an entire hy- 
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Unmistakably Approachable 


Loyal users of earlier versions of Lotus Approach and anyone 
looking for a versatile desktop database will love Lotus Approach 
96. Always a winner of high marks for ease of use, this 32-bit 
version for Windows 95 and NT stands toe-to-toe with its worthy op- 


SmartMaster, which is a new applications builder, quickly puts 
together forms and tables for more than 50 familiar applications. 


records. You can then name the state- 
ments you build and save them for re- 
call and execution. Named queries 
also help select items for a report, a 
set of mailing labels, a worksheet, or 
| achart. During report design, data ap- 
pears in your layout due to the en- 
hanced report assistant, which shows a WYSIWYG preview of 


Enterprise users will find improved integration ahd connectivity 
to Lotus Notes and tighter integration with Lotus SmartSuite and 
Microsoft Office. A new team-security feature controls access 
rights, assigns passwords, and manages group or individual priv- | 
ileges. Approach 96 can participate as a basic OLE client or as an 
OLE 2 automation client or server. You can register, select, and ad- | 
dress OCXes as you can internal objects. : 

The program continues its use of dBase IV as its default database 
structure, with options to work with dBase Ill, FoxPro, Access, 
| Paradox, SQL Server, Oracle, and ODBC data sources. The beta ver- 
| sion BYTE evaluated stumbled when asked to open an Access 

2.0 database, but it worked fine with a FoxPro 2.5 file. The com- 

pany explained that the problem was related to the unavailability | 
| of Microsoft drivers for Access 2.0 and higher. A solution is ex 
pected. LotusScript is supported by an object browser, editor, 
and debugger, for those who need to venture into the Approach 96 
IDE to customize their applications. 


WHAT'S NEWRY Nitric: 


DESKTOP RELATIONAL DATABASE 


structure documents for on-line 
distribution. Depending on the 
template settings, HTML Transit 
can generate a master table of 
contents, and each HTML file 
can contain its own local table 
of contents. 

Contact: InfoAccess, Inc., 
Bellevue, WA, (800) 344-9737 
or (206) 747-3203; info 
@infoaccess.com. 

Circle 1006 on 
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Lotus Approach 96 

Lotus Development Corp. 
Mountain View, CA 

(800) 343-5414 

(415) 335-6400 

http: //www.lotus.com 
Circle 1000 on inquiry Card. 


$109 


——hlan M. Stoughton 


pertext-linked library, according 
to the template parameters you 
specify. HTML Transit translates 
source files originally intended 
for hard copy and lets you re- 


Usable with stand- 
alone workstations or 
in heterogeneous net- 
works, Flexprint (sin- 
gle user, from $695) 
lets you control such 
printer features as 
print quality, tray se- 
lection, and EasyColor color cor- 
rection. The program has system 
administrator tools for the setup 
and management of printers and 
print queues, a hot print button, 
support for GL and X Window 
System, fast conversion of screen 
capture to PostScript, and print- 
ing of major desktop publishing 
and CAD image file formats. 
Printer connections include in- 
ternal TCP/IP, parallel, serial, 
and remote workstation. 
Contact: AutoGraph Interna- 
tional, Inc., San Jose, CA, 
(408) 436-7227; sales 
@augrin.com. 

Circle 1003 on Inquiry Card. 


CREATE FORMS IN WINDOWS 
Visual Forms/Win ($249), a 
forms designer, creates complex 
base forms and documents that 
it saves as Windows metafiles. 
You can integrate these files into 
applications and quickly position 
data, The program creates a tem- 
plate file for your data fields and 
lets you test your application 
without leaving Visual Forms/ 
Win. 

Contact: Bytech Business Sys- 


tems, Inc., Pomona, NY, (914) 
354-8666; 74577,1032 

(9 compuserve.com. 

Circle 1012 on Inquiry Card. 


SOLARIS SERVER FOR WINDOWS 
WabiServer (server license, 
$1000; 10-client pack, $1000) 
allows Wabi-certified Windows 
applications (e.g., Microsoft Of- 
fice and Lotus SmartSuite) to run 
on a server with Solaris 2.x and 
to display on low-end SPARC 
systems, X Window System ter- 
minals, or machines running So- 
laris 1.x. WabiServer provides 
MIS managers with better cen- 
tral management of Windows ap- 
plications within Solaris. 
Contact: SunSoft, Inc., Chelms- 
ford, MA, (800) 786-7638 or 
(512) 434-1511; 
http://www.sun.com/sunsofV. 
Circle 1005 on Inquiry Card. 


NATIVE PC X SERVER 
FOR WINDOWS 95 


Exceed 5 for Windows 95 (sin- 
gle-seat site license, $545), an X 
Window System 11 release 6— 
compliant Windows 95 PC X 
server, allows Windows 95 PCs 
to access and display applica- 
tions from Unix/X, VMX, UI- 
trix, and OSF/1 systems. The 
program includes Exceed/Xpress 
remote-access technology, so 
you can remotely access Unix/X 
applications via standard tele- 
phone lines; a TN3270 emula- 
tor; Hummingbird's E-mail cli- 
ent and Usenet News reader; and 
access to CDE-enabled hosts in 
single- and multiple-window 
modes via TriTeal's TED. 
Exceed 5 for Windows 95 in- 
tegrates support options such as 
XIE image extension, FTP and 
telnet clients, the Exceed Basic 
scripting language, and Launch 
Pad, Xtrace, and Xsession facil- 
ities. 
Contact: Hummingbird Com- 
munications, Ltd., North York, 
Ontario, Canada, (416) 496- 
2200; http://www.hcl.com. 
Circle 1007 on Inquiry Card. 


WORKGROUP FAX SOFTWARE 


Running as an NLM, Faxcom/ 
Workgroup for NetWare allows 
users on NetWare networks to 
send and receive faxes via a 
shared fax modem connected to 
a file server. The program sup- 
ports Windows, OS/2, and DOS 
clients; manages private and pub- 
lic fax phone books; allows users 
to view, rotate, annotate, and for- 
ward faxes; and imports user in- 
formation from bindery and 
NDS. Faxcom/Workgroup for 
NetWare (from $695) also inter- 
faces to scanners for converting 
faxes to text or for faxing hard- 
copy documents, and it provides 
an upgrade path for enterprise- 
wide integration with Biscom's 
multichannel fax servers. 
Contact: Biscom, Inc., Chelms- 
ford, MA, (800) 477-2472 or 
(508) 250-1800; 

http://www. biscom.com. 

Circle 1019 on Inquiry Card. 


COMMUNICATIONS FOR 05/2 

HyperAccess for OS/2 ($129) 
offers telnet access to the Internet 
and comes with thousands of 


tom applications for Win- 
dows 95, NT, and 3.1. 
You use Formula One 
3.0 ($249) for building 
spreadsheet-based appli- 
cations, First Impression 
2.0 ($249) for creating 
charts and business graph- 
ics, VisualSpeller 2.0 
($149] for checking your 
spelling, and VisualWriter 
3.0 ($249) for text edit- 
ing and word processing. 
Contact: Visual Compo- 
nents, Inc., Lenexa, KS, 
(913) 599-6500; 
72204,3521 
(9 compuserve.com. 
Circle 1001 on inquiry card. 


OLE Custom CONTROLS 


Available as OCXes, four components enable developers work- 
ing in environments such as Visual Basic 4.0, Visual C++ 4.0, 
Access 95, Visual FoxPro, and Borland Delphi32 to build cus- 


pt Windham Software Systems 


ready-to-call BBSes, Internet ser- 
vice providers, and other on-line 
systems. The program supports 
data transfer rates of up to 57.6 
Kbps on СОМІ-СОМА through 
standard OS/2 communications 
drivers, or rates of up to 115.2 
Kbps through the included SIO 
.SYS shareware communications 
driver. You can also connect 
through TCP/IP and shared mo- 
dems on OS/2 networks. 
Contact: Hilgraeve, Inc., Mon- 
roe, MI, (800) 826-2760 or 
(313) 243-0576; 
http://www.hilgraeve.com. 
Circle 1004 on Inquiry Card. 


DATA ACCESS 
AND REPORTING TOOL 


IQ/Objects introduces object- 
based query and reporting using 
SmartObjects, which can make 
decisions to invoke or pass in- 
formation to other objects based 
on query results. You can query 
data from different databases si- 
multaneously, integrating and 
consolidating the results to re- 
ports for enterprise-wide deci- 
sion support. Available config- 
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urations include Personal Edi- 
tion ($250), for executing, print- 
ing, and viewing queries and re- 
ports; Enterprise Edition ($695), 
full-function query building and 
reporting; KnowledgeBase Ad- 
ministrator ($995), which allows 
you to configure, define, and 
maintain access to multiple data- 
bases and includes Enterprise 
Edition; and IQ SmartServer 
(from $5000), for intelligently 
distributing data access functions 
among clients, applications 
servers, and database servers. 
Contact: IQ Software Corp., 
Norcross, GA, (800) 458-0386 
or (404) 446-8880; 

sales @igsc.com. 

Circle 1013 on Inquiry Card. 


AS/400 CONNECTIVITY 
FOR WINDOWS 95 


Emerald Client for Windows 95 
($245) provides PCs running 
Windows 95 with IBM 5250 ter- 
minal and printer emulation to 
AS/400s. The program includes 
SQL capabilities, drag-and-drop 
bidirectional file transfer, an SDI 
function for multiple 5250 ter- 
minal sessions, access to the em- 
ulation screen, and a choice of 
connection methods from the PC 
to the host. 

If you’ ve been looking for 
speedy multiprotocol file trans- 
fers between Windows- 
based PCs and AS/400s, 
Emerald File Access 
($199) may be for you. 
The program provides 
query support using SQL, 
understandable error mes- 
sages, efficient use of sys- 
tem resources on the host 
and PC, file transfer sta- 
tistics, transfer of AS/400 
Save files, security that 
lets system administrators 
restrict access to libraries 
and objects, and support 
for 16- and 32-bit OSes. 
Contact: Andrew Corp., 
Orland Park, IL, (800) 
328-2696 ext. 319 or 
(708) 349-3300. 

Circie 1011 on Inquiry Card. 
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Software Update 


Clarion for Windows 1.5 adds a 
32-bit compiler to the RAD 
environment, so you can build 
applications for Windows 3.x, 
95, and NT from the same de- 
velopment environment and 
project files. $499. 


Contact: TopSpeed Corp., 
Pompano Beach, FL, (800) 
354-5444 or (305) 785-4555; 
76711.1034@compuserve 
‚сот. 

Circle 1021 on inquiry Card. 


Dfrag 4.0 defragments Oracle 6 
and 7 databases, tables, and 
indexes; improves database 
performance; eliminates time- 
consuming maintenance tasks; 
and maximizes performance 
and space usage of Oracle 
databases. The Virtual DBA 
Windows-based graphical 
front-end interface lets Oracle 
database administrators 
graphically manage multiple 
Oracle databases spread 
across multiple servers from a 
single workstation. Single li- 
cense, $3500. 


Contact: Aris Corp., Seattle, 
WA, (800) 431-2747 or (206) 
433-2081; 
http://www.ariscorp.com. 
Circle 1025 on Inquiry Card. 


Track 3.1 for Windows, a LAN- 
based defect-tracking and 
technical-support system, pro- 
vides integration of more 
choices of version control sys- 
tems; additional reporting and 
analyzing features; a visual 
query builder; privileges 
needed for maintaining multi- 
site databases; automatic noti- 
fication capabilities via Lotus 
Notes, cc: Mail, and Microsoft 
Mail; ability to merge multi- 
ple databases and synchronize 
multisite databases; and addi- 
tional import and export op- 
tions, global search and re- 
place, multiple indexing, and 
additional database-linking 
features. $495. 


Contact: Soffront Software, 
Inc., Milpitas, CA, (800) 763- 


_ 3766 or (408) 263-2703; 


http://www.soffront.com. 
Circle 1026 on Inquiry Card. 
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SIMPLIFY DATA INTEGRATION 


Excel spreadsheets, 
Word documents, ASCII 
files, Lotus Notes appli- 
cations, ACT contact 
manager data, or SQL 
databases that support 
ODBC. By graphically 
connecting these build- 
ing blocks, you can form 
visual programs to share 
data on your desktop 
with corporate data- 
bases. You сап run vi- 
sual programs inside 
Prospero or save them 


http://www.oberon.com. 
Circle 1002 on Inquiry Card. 


VIRTUAL-TEAM COORDINATOR 


You can turn your PC into a vir- 
tual coordinator for your team's 
individual and group activities. 
Cruiser ($149) combines fax, 
E-mail, file transfer, to-do lists, 
group scheduling, a day planner, 
an address book, and phone con- 
trol, as well as calendars. 

The program's messaging 
technology automatically logs 
incoming and outgoing commu- 
nications in a multimedia filing 
cabinet. You can attach notes to 
the logs and refer to them later. 
You can even file the logs in 
folders to keep an electronic his- 
tory of various projects. Cruiser 
is MAPI-compatible. Therefore, 
you can integrate it with LAN- 
based E-mail systems. 

Contact: Connectware, Inc., 
Richardson, TX, (800) 357- 
0852 or (214) 997-4111; 
virtual 9 connectware.com. 
Circle 1018 on Inquiry Card. 


PROBLEM-SOLVING TOOLKIT 


An intuitive spreadsheet alterna- 
tive, Go Figure for Windows 
($99.99) has no cells, no rigid 
structures, and no confining 
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A Windows-based visual software tool, Prospero ($695) integrates 
data from multiple sources and destinations without coding. The 
program automatically creates papia penne blocks from existing 
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as stand-alone executable files that can be run as single applications. 
Contact: Oberon Software, Cambridge, MA, (617) 494-0990; 


rules. Using E/Paper, a comput- 
erized scratchpad, you place 
numbers on E/Paper; move, 
change, and connect them; and 
connect problems to a built-in 
encyclopedia of 12,000 ready- 
to-use formula entries. Go Fig- 
ure automatically displays the 
answers. The program offers al- 
most unlimited what-if capability 
and handles unit conversions, 
date-driven calculations, projec- 
tions, and scientific problem 
solving. 

Contact: Villa Crespo Soft- 
ware, Inc., Highland Park, IL, 
(800) 521-3963 or (708) 433- 
0500; VillaCaol.com. 

Circle 1016 on inquiry Card. 


LABOR MANAGEMENT 


WorkForce, a modular multiap- 
plication software solution, au- 
tomates labor management. The 
product includes Forecaster, 
TimeMeter, LaborManager, and 
Scheduler. WorkForce compo- 
nents integrate with external sys- 
tems, such as human-resource 
and payroll applications and 
time-clock mechanisms. Work- 
Force (from $1100) runs under 


2 


ШШЕ Software 


Windows, Windows NT, DOS, САС 


Unix, and OS/2. 

Contact: Park City Group, 
Park City, UT, (801) 645- 
2105; ткір @ parkcity.com. 
Circle 1020 on Inquiry 


1 WINDOWS 95 DECISION 
2) SUPPORT TOOL SUITE 


If you need to access, ana- 
lyze, and integrate timely 
business information into 
reports, memorandums, and 
spreadsheets for electronic 


distribution within an orga- 

i nization, InfoAssistant 
ew) ($495) may be for you. The 
Fact Browser allows you to 


browse, find, and select informa- 
tion from client/server and desk- 
top databases, without knowledge 
of relational database structures 
or rules. Query Generation builds 
a SQL query, sends it to the data- 
base, and returns results in a table 
view that you can manipulate. 
Analysis and Presentation Views 
provide a variety of ways to work 
with your query results. 
Contact: Asymetrix Corp., 
Bellevue, WA, (800) 488-6543 
or (206) 462-0501; 
http://www.asymetrix-.com. 
Circle 1009 on Inquiry Card. 


WINDOWS-BASED TOOL SUITE 
Workview Office (from $2000) 
combines Quad Design's Motive 
timing-analysis and XTK cross- 
talk-analysis tools; Vantage's 
Speed Wave VHDL simulator; and 
Chronologic Simulation’s VCS 
Verilog simulator. The scalable 
environment lets you migrate from 
anode-locked Windows 95—based 
environment to a Windows NT 
network. The company also offers 
ViewDraw, Design Manager, 
ViewSim, ViewSpice, Spicelink, 
Analog Fusion, ViewDatabook, 
and ViewBase. 

Contact: Viewlogic Systems, 
Inc., Marlboro, Ma, (800) 873- 
8439 or (508) 480-0881; 
http://www.viewlogic.com. 
Circle 1014 on Inquiry Card. 


A program that automates the 
manual revision of work-re- 
lated instructions, documenta- 
tion, and procedures, MerexEdit 
1.5 provides a Check com- 
mand, which applies con- 
trolled vocabulary, writing 
rules, and grammar to selected 
documents; document-tracking 
and reporting capabilities; an 
improved configuration file 
and a new user interface; and 
editor configuration options. 
Network version for up to five 
stations, $15,000. 


Contact: Merex Corp., Tempe, 
AZ, (800) 383-5636 or (602) 
921-7077; 

info? merexcorp.com. 

Circle 1024 on Inquiry Card. 


An advanced version of statis- 
tical-analysis software, MDP 
New System Professional Edition 
combines the BMDP New 
System with the BMDP Clas- 
sical Library of more than 40 
statistical routines, including 
analysis of variance, nonlinear, 
and stepwise regression; time 
series; survival analysis; maxi- 
mum likelihood estimation; 
and multivariate analyses. Af- 
ter you select a statistical rou- 
tine, the Classic Connection 
utility generates the minimum 
amount of command language 
you'll need to run your chosen 
procedure. $795. 


Contact: BMDP Statistical 
Software, Inc., Los Angeles, 
CA, (800) 236-2637 or (310) 
207-8800; 

sales bmdp.bmdp.com. 
Circle 1023 on Inquiry Card. 


With Kai's Power Tools 3, you 
can interact with your digital 
creations through an enlarged 
real-time previewing environ- 
ment, drag the visual device 
anywhere on the screen and si- 
multaneously view effects in 
real time, render custom 3-D 
spheres, create new textures, 
mix multiple textures, and 
graphically view and select 
preset functions. $199. 
Contact: MetaTools, Inc., 
Carpinteria, CA, (805) 566- 
6200; http://www.hsc.com. 
Circle 1022 on inquiry Card. 


BUYER'S 
GUIDE 


and Services for 
Technology Experts 


Mail Order 
Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 
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Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 


categorized for quick access. 


200 


Buyer's Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 
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complete lineup of notebook & 
P. JE desktop upgrades and accessories 
PRODUCT 


| COMPLEAT (1/10: 
800-298-4727 


oF, E TT! 
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"n Г Uu 5 
Tec ra 700 
Pentium 120MHz processor — 
fastest available on a notebook! 
PCI bus architecture (intemal & extemal) 
11.3”, 800x600 high resolution displays 
Optional 4X CD-ROM Drive (swap floppy & CD-ROM) 
Multimedia docking station with PCI bus 
(optional accessory, priced separately) 


Built-in 16-bit sound, microphone, л» CERE TE "E ° Ann? 
à speakers & MIDI near - Satellite Pre 400 & 
E HUGE, 11368 hard drives | Е 7707” Satellite Pro 410 


Processor Screen HD Price Fecra 700 BE Built-in 4X CD-ROM Drive (Swap floppy & CD-ROM) 
aver 55 Pentium 120 11.3" Dual Scan 1.1368 $4679 е Аа К. 
| Portégé 610CT INSTALLED Pentium 120 11.3" Active 1.1308 5949 - ere TH SL Poi à 
==" е Buitt-in AC adapter -sm g weight 
Portégé 61 OCT Satellite WE integrated Accupoint -small, accurate & easy to use 
WI Pentium 90MHz processor 21 10/ 21 30 : A bdo 
ШИ 9.5" True Color display for optimum color — Fin intrare or wireless communications 
W Built-in 16-bit sound (SoundBlaster Pro Processor. Screen HD — Price, Satellite Pro 400 
compatible), microphone & speaker 48504/75 10.4" Dual Scan 330MB $1679 Proc i 


| B Lithium Ion battery technology 


ке! 
И Accupoint stiek for easy eon 186DX4/75 104" Dual Scan 500MB 1969 Pewium]5 104"DualStn 772MB $2999 


HON 4860X4/75 10.4" Adi SOOMB 2499 Pentium 75 10.4" Active 772MB 3999. 
DER П ы ; Satellite Pro 4 


Processor Screen — HD Price TUNES та | - 10 | 
Pentium 90MHz 9.5” True Cal 720MB 93939 _—— e l Pentium 90 11.3, Dual Scan 772M8 yn 


——— — m fateliite 2110/2130 


— NW EN ж | 
ThinkPad" 365 ThinkPad’ 760 
10.4" Active (64K colors) & 10.4" Dual Scan Dr Ah 4 du r vili ЙОД rm tion 
Built-in infrared for no-hassle printer connections (salaried models) | 

Multimedia models include built-in 2X CD-ROM, ay CD-ROM M Drive, MPEG-2 suppor & ful 
SoundBlaster compatible audio, speaker, motion video (Think? ТЇ) anb 
microphone & MIDI/joystick port 


Pentium 90 11.3" Active 772M8 — 4679 | 


Built-iri 28 5 fax modem 


id 
x 
MS Windows 95 or Selecta System models available BE шегара е audio & telephony 
کڪ‎ “КИИ battery technology 


Proces Sere HD ria W undo s ar Selecta Syste p models available 
486DX4/75 10.4" Dual Scan 540MB — $1999 Processor reen iil Tite 
4860X4/75 10,4" Active 540MB 2599 Pentium 00 10.4” Active ШЇ КЕТ 
4860X4/75 10.4" Dual Scan. 540MB 2499* Solem n Aa Eo het 
A86DX4/75 10.4" Adi 540MB 3099* entium 1" Active " i 
ы : M ы Р Pentium 90 12.1" Active 1.206 7440* f 
: i — — "Features hui п. p 


NEC Versa 40002 EL 


m 10 v = Scan 540MB $3499 


W Built-in CD-ROM Drive! (Standard on some Pentium 75 10.4" Dual Scan 540MB — 3790* 85 
models, optional on others) Pentium 75 101" 540MB 3999 
Wi Pentium 75 and Pentium 90 processors Pentium 90 10.1” Active — BIOMB 4649" 


ШШ 256KB Level 2 Cache to optimize perfonmance Pentium 90 — 104^ High Res. 810MB 4799 
| Ме rsa 2 © 0 0 ШЕ Unbelievable displays — 65K color Dual Scan, Pentium 120 10.4" High Res — 168 5499 
16.8 million color Active (High resolution Active Matrix 


т. * Features built-in CD- jo drive 
Screen НО Price Уру 
AMDX/]S 05" Ане 35008 $2099" р 2040-80008) Call about NEC Ready 


Built-in 1bitsound, microphone, MIDI and — 
ЛИТ ЖЕ ЕЛЫ н Ай Multimedia борыс» ж 


| 4860X4/75 — 9,5" Active 540MB 2599 mg Multimedia docking sation with outstanding з PCs Compleat. All prices subject 10 change and do not тк СШ 
é Ta жат Alle гов Lick ГЕ brand nar TES are 3 Y ИТКЕ ot LER FEE [as 
14.4 fax/modem not built-in Altec Lansing 4 speaker array (optional accessory, sua ; РЕ d ЕН) т Drv. Майк | 
ойлу), 3 dux хет д egre iine "NEC Versa 4000. 


ei PCs COMPLEAT > елде wn Day Money ее Tech ` free Software 3 Free 


Guarantee Back | Guarantee Support Installation Configuration 


IC ОМРАП 


| Contvra 420/430 


Processor Screen HD Price 


4B6DX4/75 10.4" Dual Scan 420MB $2089 227 
4860X4/75 10.4" Active 420MB 2559 -~ г 
486DX4/100 10.4" Dual Scan 720MB 2369 
| 486014/100 10.4” Adive 720MB 2939 


Ш Weighs ONLY 3.8 pounds! 


LO, 


PACKARD 


(active model only) 


| NoteBook PC 


| W Instant "ON" ready-to-work state — 

lasts for months on a charge 
Processor Screen HD Price 
4860X4/75 9.5" Dual Scan 340MB 52539 
j85DX4/75 9.5" Active 340MB 2999 


Authorized Reseller 


| AST, AST logo are trademarks 
| of AST Research, Inc. 
All rights reserved. 


B. 75MHz and 90MEz Pentium - for blazing performance Pentium 75 - 
Ш 104" Active & Dual Scan m Е үй | ы pe ae 
E High Res, displays - 800x600 res. on notebook entium A; Dual Scan 1. 
WE Built-in 16-bit sound, microphone & speaker i va " ү? ТЫН yi И) 
W Lithium lon battery technology Pentium 90 10.4" Dual Scan BOOMB 3259 
Wi Built-in infrared for no-hassle printer connections Pentium 90 10.4” Dual Scan 1.268 3639 
SR. x ЖИ" Pentium 90 10.4” Active ВООМВ 4199 
кы ا‎ AST Advantage Pentium 90 104° Active 108 4579 
Multime a, Bravo Des tops Pentium 120 — 11.8" Active BOOMB 4919 
& Manhattan PC Servers Pentium 120 1.208 5199 


Ascentia 950N 


| WB Extensa 
TEXAS 550/550CD 
| INSTRUM ENTS E 75MHz Pentium w/PCI bus & 256KB cache 


I Built-in 2X CD-ROM drive 


(optional on some models) 
«Реп!өт 120МНт м AISET I BE Built-in 16-bit sound, microphone & speaker 
« 10.4" Active Matrix (optional on some models) 


о BE Integrated touchpad pointer 


[*1.2GB Hard Drive 
Ш 104" Active Matrix & 10.4" Dual Scan 


Only $5099 


More Brand Names, peripherals and software : 


HEWLETT® HP OmniBook 600 HP OmniBook 5000 


W Built-in 16-bit sound, microphone & speaker 


| C : 
| HP OmniBook 600 Wi Built-in infrared * no-hassle printer connections Eme 
Wi Lithium Jon battery technology (active model oly я Built- in ре але ad ш D i 


Ascentia 950N 


W Built-in infrared for wireless communications 
HP LaserJet Printers 


——= | НР DeskJet 600 printer a 
| WP DeskJet 600C printer ...................... 299.00 Fi 
HP DeskJet 340 HP DeskJet 660С printer . ................ 369.99 — -{ - MP LaserJet Sb 
1 $ 2 8 9. 99 HP DeskJet 660(se printer .................... 399 .00* E $479.00 | 
HP DeskJet 855C ргіпіег...................... 49900 = 
"— 1349. 99 Byte 1/96 


22:5 НР DeskJet 1600C printer 


| | - we 226 B^ : ys i | | 
available. If you don’t see it, CALL! бн cen йит ай m=. 800-298-47 27 


____ к= 800-298 4727 
LTE 5000 Series Processor Screen HD Price 


BE (p to 120MHz Pentium power w/PCI bus & 256KB cache Pentium 75 — 10.4" Dual Scan 510MB $3799 


E 32-bit PCI Local bus graphics Pentium 75 11.3" Dual Scan 810MB 4439 
ШШ 8MB RAM exp. to 72MB Pentium 75 10.4" Active 810MB 4729 
E Built-in 16-bit sound, microphone & 2 speakers um a ү, уа ee E 


or 2nd bate. 1.3568 6379 | 


Ш Up to 1.3568 hard drives (2.7GB max. capacity) 
Bi Built-in infrared for wireless communications 

BI Supports NiMH & Lithium Топ batteries (up to 8 hrs.) 
lI Optional MPEG and TV video adapter 


*Features Built-In CD-ROM drive 


Call about COMPAQ 
desktop PCs and 
PC Servers! 


BI Pentium 90MEz with 32-bit PCI Local bus 

W 1.2GB drives available for high capacity storage 

® High resolution — 800x600 resolution on — 
notebook display 


Ц | 


Pentium 90 10.4" po» 1:268 $5105 | 
Pentium 90 10.4" Асе 1.266 5889" 
Pentium 120 10.4" Arive 1.268 8539" 
*|6MB RAM standard 


HP OmniBook 5000 NoteBook PC 


10.4" Dual Scan 500MB $2639 


11.8" Active 


pL 550 
as low as 


$2449" 


HD Price 


Processor Screen EI 
Pentium 75 10.4" Dual Scan 524MB $2449* = 
Pentium 75 10.4" Dual Scan 524MB 2939 Ж, 
Pentium 75 10.4" Adive 524МВ 3519 rr 


*CD-ROM Drive is оп optional accessory an this model. 


Extensa 550CD 


ГД HEWLETT ? : HP LaserJet 5P printer (IBM, 6ppm, 600dpi) .....5879.99 НР ОНісејейї.............................. $599.99 

HP LaserJet SL printer (IBM, 4ppm, 600dpi) ...... 479.00 HF OfficeJet ............................. 689.99 

PACKARD | HP inkJet Printers id 2 ............................. 549.99 
HP DeskJet 340 printer (portable) ............. $289.99 пй Family Font е 
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You'll find it in the heartland of America. 


...in the hot and dusty cab of a giant combine, 
using a GPS and recording crop yields 
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When faced with selecting 
a PC for control or data 
processing systems, 
designers usually must 
choose between a desktop 
system, notebook or an 
expensive single board 
industrial computer. 


You'll find it in demanding environments 


...Such as hospitals supplying critical Point-Of-Care 
information at the touch of a finger 


DATALUX now offers an 
alternative with the 
essential PC system 
components in a series 
of unique packages that 
both save space and are 
easy to integrate. 


THE DATABRICK from DATALUX 


трасі г Эшит pe cide the modularity of a desktop 


sem and the 4 ITI 


Stand-Alone LCD Monitors Keyboards Datahrick Vertical Systems 


DATALUX is in its 4th year of LCD monitor 
manufacture and is an industry leader. Its 
new LCD Monitors use brighter 10.4" 
diagonal Dual-Scan or TFT Color panel in a 
rugged, sealed, yet attractive housing with a 
selection of 8 wall or base mounting options. 
Resolution is 640 x 480. The monitors can 
be driven directly from a Databrick or 
through an ISA bus controller. No extemal 
power is required, An integrated resistive 
Touch Screen is optional with input 
through one of the Com Ports. Monitors may 
be extended to 50° from the CPU. 


The Space-Saver keyboard is the smallest full 
function 100 key keyboard available. With 
standard left right spacing touch typing is easy 
yet the overall size is only 6" x 10.75". 

It is available in a flat, panel mount or desktop 


model. The Glidepoint? pointing device is avail- 


able as an option. 


FAX BACK 
DATA SHEETS 


(540) 662-1675 


Circle 140 on Inquiry Card. 


The new DATALUX Databrick 
Vertical System (DVS) combines 
the Databrick, LCD Monitor and the 
Space-Saver Keyboard in a unique 
enclosure for Wall, Swing Arm, or 
Pedestal Mounting. The all alu- 
minum housing provides compact- 
ness and security. The monitor 
screen tilts to accommodate the 
height of the user. A variety of 
options include bar code and mag 
Stripe readers, speakers, or a small 
printer. The DVS measures 13.5" x 
19.6" x32". 


Please see us at 
? of anotebook. соЄ! 95 
Databrick Booth $6624 


The Databrick is the heart of the DATALUX system. In performance and fea- 
tures it is more like a desktop unit, in size comparable a notebook 

(10.25" x 48" x 2"), yet more rugged and more 

easily mounted than either, 
Specifications: 

486DX2/66 or DX4/100 CPU 

2-64 Meg Standard SIMM DRAM 
Internal or External FDD 

Intemal HDD to 540 Meg 

SVGA CRT and LCD Video Ports w/1Meg 
2 Serial, 1 Extended Parallel Port 
Options: 

2 slot PCMCIA 

10Bt Ethernet LAN 
Com Ports 3 & 4 

DC-DC Power converter 


DVS shown here 
on Rolling Stand 


Datalux International, LTD 
Euro House Curtis Road, 


Datalux Corporation 
155 Aviation Drive 


Winchester, Virginia 22602 11 Old Water Yard 
Phone: (540) 662-1500 Dorking, Surrey 
Fax: (540) 662-1682 UNITED KINGDOM RH41 E} 


1-800-328-2589 Phone: 
(1-800-DATALUX) Fax: 


444(1)306-876718 
444(1)306-876742 


Toll Free: 


With the backpack quad-speed 
CD-ROM drive, yov're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval. Or share it with 
other PCs. 
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MicroSolutions 
Call Toll Free - 800.295.1214 


No compatibility problems with 
virtually any I[BM-compatible PC— 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 ® Telephone 815.756.3411 © FAX 815.756.2928 
Circle 151 on Inquiry Card (RESELLERS: 152). 


Finish Out Your Rack 
with a Magnum Commander 


B Control up to 96 file servers with just 1 keyboard, monitor 
and mouse 


B Supports all 100% IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 


B 3.5"unitis designed for 19, 23, 
and 24" rack applications 


т ш 


Ш Each unit controls upto 16 file  //. 2 
servers; cascade up to 6 units y pur ] 


Ш Control all computers locally, | | | 
remotely, or both | | 


Ш AutoBoot™ feature boots all \\ a 
computers without user 1 
intervention 


B Push-button and keyboard 
controlled scanning standard 


B Rear peripheral access available 


=з ET манини; A | 
a AA h eA COMMANDE | 


pT oe Wim X yi ET. 
Mc. be ge of SL a 7 0.08.2. 2- 
IM . — у... 


COME SEE US AT 
MacWorld in San Francisco, CA, Jan. 9-12, Booth #2249 
MAGNUM ComNet in Washington D.C. Jan. 30-Feb.1, Booth #1563 


COMMANDER ш 


TM 
Cybex Corporation 
4912 Research Drive Huntsville AL 35805 USA 


(205) 430-4000 (205) 430-4030 fax 


http://www.cybex.com/ 


IBM, PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, and AutoBoot are trademarks of Cybex Corporation. 


Dealer Program Available Made in USA 
Circle 147 on Inquiry Card (RESELLERS: 148). 


` JAMECO 


ELECTRONIC ELECTRONIC COMPONENTS 
COMPUTER PRODUCTS - 


Your One Stop Component & — Source 


| —- - bay as Jy | 
n orae م‎ Keyhoard Blowout! ANE 


| РИД 
"OR ‘Tite | 
Jameco 486SLC2 66MHz ——Ó—Q 
Bare-bones System | 20431 84-Key keyboard... $19.95 
114868 84-key keyboard, AT, use 114850....59.95 


Includes motherboard, computer case and power 


supply. Monitor 18-key keypad for 114868 only........29.95 


and keyboard not 101-key AT compatible keyboard ......19.95 
included. 101-key PC/XT/AT/386/486 compat. 19.95 
* IBM 486SLC2- 101-key w/ trackball, PC/XT/AT; PS2 59.95 
66 CPU 101-key foldable, PC/XT/AT; PS2 ......79.95 
а SE 101-key enhanced keyboard ............ 69.95 
p СУ 101-key w/ built-in phone headset ..99.95 
меттен 05. 124089 101-key multimedia keyboard..........89.95 
* Memory expandable to 16MB using (70ns) SIMMs ecu ала ARIS e s 


• Seven 16-bit with two 32-bit (VESA local bus) 180-Кеу keyboard with calculator .. 
slot extensions and one 8-bit slot • АМІ BIOS | Jameco Heat Sink/ і 


121208 4865102 66МН:................. $279.95 | Fans for 80486/ 
Jameco 80486 КЛИП, Pentium CPUs! 
Motherboard Keep your 80486 and Pentium cool! 


118092 


486 Overdrive™ 50/66MHz (internally) 
P24T, Cyrix CX 4865 and Cyrix CX 4875 
• Supports 32MB RAM on board (OMB installed) 
« Supports 256K x 9, 1M x 9 and 4M x 9 flexible 
cache RAM 32KB/64KB/128KB/256KB 
(OKB installed) 


| Jameco PCI Bus with VESA- 
BIOS Support Graphics „= 


Accelerator Board - | 
» Fully IBM compatible : 


— 


• One 8-bit slot, six 16-bit slots and two | * 2MB video RAM Econ 
(or three) Vesa slots e Display up to 1,600 x 1,200 | ZEN pur 
„ Size: 8.6°W х 10.2" • Weight: 1.6 Ibs. resolution at 256 colors 


e True color graphics mode} ЖШ. 
producing 640 x 4B0, 800 | 
x 600 resolution with 
16,7 million dispfay colors 
* 640 x 480, 800 x 600 and 1024 x 768 resolution 
with 65,535 colors 
| + Weight:0.7 Ibs. • One-year warranty 


* One year warranty 
127061 80486 Turbo MB w/o CPU 


Jameco Motherboards — 


• Some motherboards aiso 
available without CPU. 


119731 486DX2 66MHz Motherboard ........329.95 
124652 Pentium 75MHz Motherboard ........ 479.95 
124644 Pentium 75/90/100MHz w/o CPU...299.95 
* Compatible w/ DX2-66/50 or DX33/40/50 


IDE Hard Drives iR 
* Forlaptops and standard cases e 


————— шшш————— _ ŘŘ— жк е m ———— S, M: ЊБ С ——ÀÀ ل‎ 0 


• AMI BIOS • High efficiency cooling fan design 

• Supports CPUs: * installation is easy! Just snap it in 
486DX 25/33/40/50MHz ё | 85497 486 CPU Heat Sink only .................... $3.95 
486DX2 50/66MHz 67660 486 CPU Heat Sink w/fan .,.......... ...‹.8.95 
(internally) 112379 486 CPU Heat Sink w/fan & heat pump 49.95 
4865Х/4875Х 117348 Pentium 60/66 Heat Sink w/fan .........14.95 
20/25/33MHz 118092 Pentium 75/90/100 Heat Sink w/fan...14.95 


Call for details 

• Diagnostic and operating 125639 PCI/VESA graphics accel. card.....$189.95 
system software available 

° ейн warranty 7921 - Jameco PC Air Lust Fan 

115941 80386SX 40MHz w/ CPU ............. 589. gs | * Connects to card slot 

117401 80386DX 40MHz w/ CPU.............. 129.95 | (non electrically) | 

79214 80486SX 25MHz w/ CPU ............. 149.95 | * The airduct can 

116118 80486SLC 66MHz w/ CPU ........... 199.95 | be extended 

95222 804860Х 33MHz w/ CPU............. 249.95 | « 12VDC 20 CFM alrflow 

95169 804860Х w/o CPU ....................... 139.95 | • One-year warranty 


124492 PC alr exhaust Їап......................... $24.95 


| Soundwave 32 Pro 16-Bit Bansai Portable Fax | 
Stereo Sound Card осно | Transmitter 
With wavetable synthesis The small, 


| © AT and compatible lightweight 
systems portable fax | 
* DOS 5.0 or higher, transmitter | 
Windows 3,1 or higher that enables | 
• Mitsumi, Sony/Orchid | you to quickly transmit printed materials from 
drivers (3.5*) any phone. Also scan documents for | 
* Complete suite of edit/enhancement. 
software including 


• Enhanced High Scan™ technology 

* Compatible with all CCITT-GE standards 

* Modified Huffman data compression method _ 

• Automatic speed fall back ol РЕ 
9600/7200/4800/2400bps єркыж= 

e Free Winfax Lite™ software ® 

* Includes transformer, RJ11 cable and manuals 

e Size: 11.0'L x 2.5"W x 1.3°Н • Weight: 3.2 Ibs. 

* One-year warranty 


voice recognition, special effacts, MIDI 
sequencer and audio utilities 
e FREE MICROPHONE!  * Compiete manuals 
* Weight: 1.6 Lbs. * One-year warranty 


127079 Multimedia sound card ................ $159.95 


4 Button Joystick 
* Ergonomic design 
* PC, XT, AT compatible 


127124 Portable fax transmitter ............ $319.95 
• 4 suction cups hold joy- UC aE a SE WERE a 7 т 
stick during play Maruda Portable Signal 
e High speed autofire Converter 


e 2 postive-response fire buttons 
e Includes 15-pin connector cable 
e X and Y-axis trim contro! switch •5' cable 

e Size: 4.5° x 4.5° Base, 7.0'H • Weight: 1.3 bs. 


127212 4 Button joystick ............................. $8.95 


This device converts 

VGA signal to minimal 
flicker TV output for 1 
notebook and desktop | * 
PC compatibles. 


3 Button Serial Mouse « IBM PC or 100% — | 
РОО 5 RA РВИ with SPECIAL! 
• си m S-Video or SCART for displays legen 
compatible • Supports 640 x 480 true color operation 
• One-year warranty • 50/60 Hz switch selectable output 
« Weight: 1 Ib. j | «Supports video windowing cards for titling 
i ~ |. Cables, manual and software included 
104441 3 Button serial mouse ..................... $8.95 | » Size; 4.4'L x 2.0°W x 0.75W — * Weight: 0.9 Ibs. 
TEAC. 6X IDE CD-ROM Drive | * 0ye warranty 
The fasted 6X CD-ROM 127095 Portable video signal converter....$319.95 | 
drive availahle! t 4 | Software & Books 
e Requires enhanced .; EZ Drive Software 
IDE controller card takes tha — — 
• SoundBlaster пит е The Мето Home 


• 135ms access; 110115 seek times 

* 900KB/second transfer rate 

• 256KB buffer memory 

* Windows ‘95 compatible » Power tray loading 

* Also plays video, photo and audio CDs 

• 126404: Size: 18.51. x 9.0'W x 2.1'H • Weight 5.7 Ibs 


drive installation! 
Provides fast and easy 1 
set-up of any IDE 

drive. Requires MS- g 
DOS/PC-DOS 3.0 or 
greater, 286 or better 


guesswork out of hard iz 


126551: Size: 8.31. x 5.7W x 1.6'Н • Weight: 1.8 bS. | joa system, 5.25" or 
126404 6X CD-ROM drive......................... $359.95 | 3.5° floppy drive and 
126551 Panasonic 2X CD-ROM drive...........99.85 | 512K of memory. 

3.5" and 5.25" External DrivePro Software 
Е provides comprehensive 
IDE Cases hard disk utilities for МЕМ, 
e Easy assembly/ RLL, ESDI, SCSI and IDE 
conte an format drives. Same 
* t 
aa requirements as EZ Drive. 


Technical Library CD-ROM puts professional 


* Uses parallel port 


D nam ic RAM to interface to (DE device tech support at your fingertips! Complete data on 
s. eX 119087 7120A! 120MB 3.5'..................$129.95 | (Bi-directional port recommended) УЧЫН T lae d. Aa E ۴ 
5 TU —1| 119095 ST9145AG120MB 2.5" for laptops..149.95 | • For hard/floppy disk drives and CD-ROM x Us را ی‎ c چیا‎ ent cred 
Par No.Product No.Pins Description — Price 123191 H2172-A2 172MB 2.5" for laptops..149.95 | (P/N 127001) 2.1, 386-5 or better, 4MB RAM, 2MB disk 
41620 4164-100 16 64KBx1100ns $1.39 | 415764 CFS420A 426MB3.5"............ 179.95 | • Built in 40W power supply (UL approved) and fan | SPace. CD-ROM drive and VGA graphics. 
41435 41256-60 16 256KB x1 6015 2.39 | 155701 CFS635A 635MBO ES... 229.85 | - Drive space 1 x half height 5.25" or 3.5" Hard Drive Encyclopedia contains the most 
р g 
41443 41256-80 16 256KBx1 80п5 2.19 | 118040 CFA850A 850MB2.5-............. 249.95 | » Drive compatibility: 80MB, 106MB, 120MB, extensive collection of hard drive and controller | 
41371 dr Pc н гава H: 124978 CFS1275A1.27GB3.5"...................299.95 | 210M8, 426M8, 850MB IDE hard drives and 2X | card technical data available. Includes data not 
42243 511000P-70 18 1MBx1 70ns 6.29 67061 JEIOGGA 16-bit hardfionpy card ..29.95 | CD-ROM IDE drives + Software drivers included | documented in manufacturer's manuals or | 
SIMMs Floppy Disk Drives ,. > „ |* FCC approved 123060 EZ Drive software ..................$29.95 | 
Part No.Product No. Description _ Price |, PC/XT/AT compatible 118957 f Z^ |e 127010: 123078 DrivePro 5оїїаге......................... 69.95 
53707 “40008-70 — MB x O Tons $169.95 940008-70  4MBx9 70ns $169.95 Жы Size: 9.8°L x 6.5% x 24H “Weight: 3.5 Ibs. | 123051 Technical Library CD-ROM.........279. 
53719 940005-80 4МВ х9 80ns 164.95 | 118957 Panasonic 1.2 MB 5.25*................ e 127001: 128886 Hard Drive Ercyciapeda............. 148.95 
41488 41256A9B-10 256KB8 x9100ns 8.95 | 118922 Panasonic 1.44 MB 3,5'................49.95 | Size: 10.5 Lx 8.3'W x 23H «Weight:4.1lbs. | E ү атуы 
41507 41256А9В-60 256KB x 9 60ns 14.49. us Toshiba 1.44 MB 3.5" .............— 44.95 | 127010. 3.5" external case... $114.95 | Јатесо Fast к! Card | 
41515 41256A9B-70 256КВ х9 70ns 14.25 | 74382 Teac 3.55.25" Combo... : UART chips , B 
41523 41256A98-80 256KBx9 80ns 13.75 | emulate 
41769 421000A9B-80 1MB x9 80ns 44.95 .JAMECO ECO 1355 Shoreway Road Call for your FREE catalog | цат; 
в . 16-bit card 
Computer Power gem, ELECTRONIC COMPONENTS COMPONENTS ECO ror. CA 94002-4100 * PC/XT/AT and 
* Fits most popular -computen smoBucrs FAX: 1•800•237•6948 (Domestic) const 
desktop, mini vertical © 1996 Jameco 1/96 . eh 02e Computers — ; 
and vertical cases is Jj iem ыр i e^ 2503 (international) . Can be used in an 8-bit system 
| » 8088/80286/80386 ue" РМ PST _ n їр into@jameco.com with mes. 57 
and compatible //WWW.Jameco.com ү 
e One-year warranty P 6 М 6 р | • Three parallel ports 
e Built-in fan 19465 e — n • Ail ports configurable to IRQ 3, 
19465 150 Watt (8088)..................... $49.95 | 5. | 4,5, 7, 9, 10, 11, 12, and 15 
67467 200 Watt (8088/80286) ........... 59.95 | —— sul * Parallel ports are selectable for 
19545 200 Watt. 69.95 | normal or bi-directional modes 
19529 200\уайтїп!.......................... 49.95 * Weight: 1 lb. • One-year warranty 
B5728 — 300 Wa usus 99.95 || 117971 input/Dutput card... 


АП computer eguipment will 
eventually fail... 

It may take years before your hard drive crashes. 
It may be months before you have any serious data loss, 
problems with your memory or experience chip failure. 
Then again, it could be today! | 

At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you'll need to protect 


yourself from hours of frustration and downtime. Our 


expanding line of products can assist you to recover data 
from a crashed disk when all the others have failed. 

We can help you diagnose what's wrong with your 
PCs in a flash, on-site or remotely—without a modem! 


Tech Support you can count on 
in the crunch... 

Good products are one thing, but how about some- 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni- 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 
these are tomorrow's power users and technicians. 


Advanced technology based on 
what you need... 

You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or what improvements we could make. We will try to 
fulfill as many needs and wishes as possible, because 
your business and success are important to us. Give us a 
call or write to us with any comments or suggestions. 


Call Now for Pricing on Our Complete Product List: 


AUTOMATIC and 

foolproot data 
"recovery for 

everyone... 


The only comparable 
service to 911-RECOVER is a 
COUNTIES” professional data recovery 
company, which could take several weeks and cost you hun- 
dreds or thousands of dollars. Avoid the downtime and worry by 
using 911-RECOVER right in your own office. 911-RECOVER reads 
right down to the bit level even if the directories and File Allocation 
Tables are damaged. It can even be used to recover data that has been 
damaged by other “recovery software.” Does not need DOS intact to 
function. If the data is physically on the drive, it can be recovered. 
* Don't redo or re-input all your lost work—911 RECOVER it! 
* Automatic data recovery as well as highly advanced Technician- 
Level diagnostics and manual recovery techniques. 
* Easy to use—saves time and money. Call for pricing today! 


ICRO-SCOPE CLIENT IS А MUST- 
VE REMOTE DIAGNOSTICS 
| TOOL for PC Service Technicians every- 


E § Jo where. Supply your customers with this 

mm inexpensive software and let CLIENT 
diagnose what's wrong with their PCs without leaving your 
office! When your customer calls you with a service problem, simply 
have him boot his PC with the Micro-Scope CLIENT floppy disk in 
drive A and select either the Quick Test or the Extensive Test. Then just 
look up the resulting error codes in the CLIENT manual and you'll 
know exactly what's wrong and be able to bring the correct replace- 
ment chips, drives, cables, etc. CLIENT also reports the exact system 
configuration so you can insure compatibility. Saves time and money! 


| ICRO-SCOPE CENSUS LETS YOU 
keep track of hundreds or even 
thousands of computers and know 
S аҹ each one's exact hardware and system 
TA configuration at a glance. Many techni- 
cians and MIS Directors use this software tool to save hours 
of downtime in companies with multiple computers. 
Simply load the supplied disk into each computer on site (up to 
100 PCs recordable on each disk). CENSUS automatically records 
complete system information and assigns each PC a unique ID num- 
ber. The data can now be downloaded from the disk into any 
database program so it's ready to retrieve at a moments notice. For 
even greater productivity and speed, use CENSUS in combination with 
MICRO-SCOPE CLIENT to remotely diagnose 
each PC and arrive with the exact parts 
required, fully compatible. You'll be in and 
out in a flash with a greater profit margin. 


MICRO 
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New Releases: | 
——À mek Call about our Tutorial | 
—— и uum e and TroubleSbooting | 
ьч DE NB » - Series on video cassettes! 
| A wealth of technical | 
help at your fingertips. 


agi (at 


| —h. ا‎ 
UNIVERSAL DIAGNOSTIC 


|| 


.4 € 
ТОРГА RE 


۴ А Call for upgrade pi Liu G 
diagnostic software... complete new features list! 


Low-Level Formats IDE Drives! Mies Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 
| desktop computer market. Patterned after super-mini and mainframe diagnos- 
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine, 
saying: "You name it, this tests it. If you maintain PCs you'll love it." 


m pe- d | Ф LOW-LEVEL FORMAT—Performs Low-level format on all drive types 

| а uf. | including IDE drives. This function cannot hurt IDE drives. € TRUE HARD- 

|! [en с=т= alii. WARE DIAGNOSTICS—Accurate testing of CPU, IRQ's, DMA's, memory, hard 

'am In mith ani pP p lind онот! drives, floppy drives, video cards, etc. € IRQ CHECK—Talks directly to hard- 
Compatible with any Р 2 & Operating System | ware and shows I/O address and IRQ of devices that respond. ® O/S INDE- 
D m RS mA ‘ ‘ PENDENT—Does not rely on O/S for diagnostics. Talks to PC on hardware 


level. All tests are full function regardless of O/S (i.e. Windows, Novell, UNIX, 
05/2). Ф IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). 4 MEMORY EXAMINE— 
Displays any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts and available memory space. Ф AND MUCH MORE... 
We don't have enough space here for everything this software can do! 


АА. A N 
First Ever Universal P.0.5.T. Card for All PCs! 


Use this Power-On Self-Test card to debug 
any “dead” PC that won't boot... 


his is the only card that will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, Second Edition’ 


= ¢ Includes pads for voltmeter to attach for actual voltage testing under load. 
Pricin | | Ф 4 LEDs monitor +5vdc -5vdc -- 12vdc -12vdc. Ф Monitors Hi & Lo clock and 
d І p 1p 0li OSC cycles to distinguish between clock chip or crystal failure. € Monitors VO 
Lr ou ] 0 T Tp) ШЕ | е m: | Write and 1/0 Read to distinguish between write and read errors. € Accurately 
monitors progress of POST for computers without POST codes. € Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
| ¢ Compatible with Micro Channel computers. € Dip switch allows easy selec- 
Ur Ft (Pb БЇ] 0397 qu cm PLA tion of I/O ports to read. 9 Includes tri-state LOGIC PROBE to determine 
| actual chip failures. € Manual includes chip layouts and detailed POST proce- 
1100 East Broadway, Suite 301, Glendale, California dures for all major BIOS's. € AND MUCH MORE. ..call for more details. 
Phone 818/547-0125 * Fax 818/547-0597 
Web Page: http://www.micro2000.com 
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Ом 
| Micro 2000. sterc -...51-206-384-433 | 27 A Govt. Serv. #: i: GS-00K-94AGS-5396 


| Circle 141 on Inquiry Card. 


GOVERNMENT, EDUCATIONAL, CORPORATE ; 
& INTERNATIONAL ORDER SPECIALISTS \ 
2 315-922-0050 EXPRESS International Order Line 
- 215-922-4640 EXPRESS Technical Support 


„ 215-922-0116 EXPRESS FAX - Domestic - international 
- 800-636-6792 EXPRESS Order Line - TOLL FREE 


- Dedicated to serving Purchasing Agents Worldwide 


00-636-692 == MIS. 1-215-922-0116 7 gud TE CT S (Lc но SURCHARGE 
-L 071 ' SEES DRIVE SPECIALS |8: хози внз Cm f 


| PS/2 80, 502, 80, 70, 80, P70, 5550 | B SCSI 
7 200мв 15MS IDE $349 127M 


127 мв scs! AF 
| - ME MEE CONNER SOQ 


34D 12h rd RESI 499 МАХТ OR 


и 


FACTORY HEW-5 TEAR WARRANTY 
2107W 2 1GB OMS 45X) ST 


MICROPOLIS 2611 molh 799 QY 3&dügditt 
: س‎ MICROCHANNEL. CUN R $19 j 
= ҮТЕ; FACTORY NEW-5 YEAR WARRANTY К 
FACTORY NEW-5 YEAR WARRANTY INTEXT 107 169 scale $179 ITIO MAXTO scsi таа Р, 
Сі) 9 auo gag VAM PS/2 INTERHAL DRIVE KITS siena TERRE ЕЕЕ, 4 n: ~ 00 
[ : MC2210A 105GB !0MS IDE $ : ST32550w 21300 BMS ЗХ! 
— — MOM IU 1 0208 D SOS? Maa ERRAT в 25-286 249 IBM 246 $899 | STI5230W 43GB OMS  35X1" ne 
INT. MC? — 125GB HMA SCS? 875.900 2. STISISOW. 43GB 8М5 35" 5 
{тот x i TEAR WARRANTY. TET | мн 3.05556 зыя Бых i79 OMB ЮЕ 299 шли Sue 3-73 j Sriıodoow GOGB MS 525° 2299 
5136508 baSMB 14М5 IDE 179-322 368 As к 540818 IDE 349 nemi RE : ee = ! FAST WIDE DIFFERENTIAL " 4 - tT ri 
ST5850A ASOME TIMS {DE 198-348 d e. I.E IDr 449 HEWLET ST!5!50WD 43GB AMS 35° 1470 MAE , rta Chipset, Finger i - 
STSM SMS ID 235-385 $i emi | ' ет 0 با‎ STAIDHOOWD 90GB 11MS 825° 2399 PO | 
STSIOBOA | 0508 TOME ЮЕ, 235-385 ллу 20568 НАМЫ RCSRAV 890-1034 + Е йт WB PACKARD : E n 96 51 PS ос үт 
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WP Dimension P75, РОО a i ANB n/a... 159 16MB n/a... Zenith 2386/20; 25; 33, 33€ 
UB Ф 3159 ВМВ T $291 1 x 9-70ns $ 1 x 36 70ns PowerMate 384/33; Express Te, e models IME ay $49 
WOMB л/о.............8569 IMB мо..........41,119 TC TMB) cccccsesscced 35 (АМВ)........... 134 AMS OP4104205..$169 14MB О24104205....$513 ANG ТАЗИК rorem PD 
ФУ Dimension P100, Р75+ Powerhote 266/12; 3/16, SX/20 arih 2386SK/16 ond 22888020 
4MB {00} n/o.....$179 OMB Оруа | 4 X 3-70п5 2 x 36-70ns 2MB OPATOBIOO nse а M pi = $86 
16MB [EDO] n/a..$799 32MB (EDO! n/o.....$1,409 (3-chip/4MB) 51 18 (8MB) 5288 ig prn Powerline 3855X/20; vi; 141, 251, 486/50; 33 "жа о ' = 
ê Dimension XPS fol modal "n E Inetallati EEE т. = ЫШ n $613 
a) $159 AMB EDO} n/a... Dp 4 x 9-70ns 4 x 36-70n Portion им " m; - — o 
8MB nosse $291 8MB (EDO) n/o.....5329 Iustini на, 
TOMB n/a... $569 16M8 (EDO) п/а $799 (4МВ)............71 23 (16МВ)......... 478 ME LONE LN RULES Co A— 92,359 
IIMB п/о... $1,119 32M8 {EDO} п/о.....$1,409 owerMa 
qo Eum 2H CPU Upgrade OPAIOSIOI oan fis MB ZA200M2....§190 16M 29420088... 3713 
LASER PRINTER 2MB Board О?4108101+8101.....................$17! \ Z „=н 
MEMORY 699. < 
TOSHIBA T1900,T4900 
/ Wp Боемо 550 N T Cal 
e Call for Apple notebook memory ® ~ ‘SPECIALSI' _ вм eee В 
— A S T t V ThinkPad Power 760 Nl ases rrr В JINE ... Сей 
Epson Aciionloser 1600 -— дй „==. 5170 М. M ThinkPod 360 EE d $189 Qi Trovelicte 40009, ОЕ — AMB $189 
АМВ Geren NE A е “ws. S» e 1799 
HP Laserjet dl un am wy, MM n SSO Mek 5000 ба. Е ннн = 
1MB 7. РРО 7 eo g эма, 113» = 4 
Axcentig 9000, 910N 4MB....... „$192 ә , 
y HP lorade 5L — a о... $359 ФУ ThiniPod 701 AMB eoo SR TOSHIBA 
IMS C39394.......588. 2MB C374... 4117 16MB a ee ЫШАНУ $489 ams 42» Tecra 7 МВ Coll 
AMB | C3148A.......... $225 GMB «a... $390 Ascentia ОЧ AT $339 ашынан: TOMB ........................ Cell 
НР LaserJet HP, fi, MP, ID wa nan $689 TOMB —— 4639 INÊ ... “Cal 
MB —334758............. $95 4MB 23477В.......... $109 — — — эшл ыз ee EXE C ThinkPad 730 ДМВ ал BUOY 12100, Т2110, 12130, T2 9 Do oed $72 
HP lere! ll, HD COM PA Q 8Mb...... $359 72155,12105 Ae, 06. . . $335 
2MB 334448... $95 AMB 334258... $169 j Compaq Eie — АМ. $189 IDE e soe $599 a || MI $479 
HP Laserjet ll, 4, 4M, ASi, ASUMX, XL300, Deskjet 1200c ^ чаны $359 @ троа 755 ۲ -$170 г, Tte $999 
IMS C2063A......148 2MB С2ОМА. $89 (o — $699 E ҹар 1190, T4500, T4600, AWB (33 V)... cna $189 
AMB C2045A........$169 ВМВ C2050A..........$939 Сото 410, 420, 430 ДЕЙ —- $185 sb ial "ө 14700, T4800, T4850, T4900 ANB [3.3 V 
{н HP Lovarlet 4F, AMP, Color laserjet T BANK $359 SOPE SR sn $879 
2MB C3131A.......... $95 4AMB  C3132A........ $170 М ан $699 ANS Ren $1,379 
HP Deskjet 500, 500С, 520, 520С, 550C, 560, 560C Contra 4/25 Pi $179 j ThinkPad 700, 720 МВ... DFO) T3400, 13600 periak o 
» 254K vr Mam — $40 SMB... $339 and C1575X үн BBD... $ E. ou. 
HP DesignJet SP, SMP ТӨМ ens iones $559 f e = LU MM TE $669 
ANB  C3132A....9170 ВМВ  C3133A......5329 Comba Auro |" nmn? $185 Mi icroso t “е ee 31299 O 1910 Portege, T400, T410 
IBM/Lexmork Loser 4019 (all modeh)  SK— $329 - : - ^ ne 
2M8 1039137....5107. 3.598 1038675....5187 16MB... _-$559 W d 95 — оти 14400. 16400 мв 
@АЛехло% Laser 4029 [oli model] @ Compos UE 5000 a $409 IndOWS — ы or — p fel той) 
208 1183334......987 4MB 1183395........157 Ce STO 66 hemor bas à bigger impact on a ВМВ. "$268 
IBM/Lexma models Т 61.399 — HÀ 
РҮ pried nie We D" $316 a i м Windows 95's performance бин any oiber ZEN M H 
ар MENT HIEMIS nenasan ues censvnssesa cass А 3 1 if ou don't bare al [М E [ e 1No Flex 
Okilosar 400 DELL single component. (Г) 
16B of RAM, prepare fo ирите, @ Verso 5, Versa 2000 Ai. oiii $179 
IMB 70014701.....999. 2MB м... _ и. 308 “ 
Сасин 400е, 410е “oe ni 5 ТИ: 
МВ osse S17 АМВ мо... Au e Hi. n اس‎ r a |. inni $419 ФУ ZNoe GT, MX 
Одом 830, 830 Plus, 840 P š EPSON Vena V, M, P ^ wl „5169 Qu 259 
BMB ees 9439 e ?bneri 
2MB п/а.................9124 AMB n/a... aan naan D209 Тама. ida s Mao a Acilan Note 866c, $80*, ae uenas $189 Verso. 4000 м pacta NB... odi? 
Panasonic LoxerParner 4400, 5400 ча Ec 1340 ААГ MN. o A99 Panman m m m еее ее 
2MB КХРЕМІ.....„ 10 AMB KUPENM2......$204 B IGITAL WAR эщ mm wS 1 CALL FOR RNV MEMORY | 
Panasonic LoserPartner 4410, 4430 Hi-Nola mn? Кә ЖШН $) 399 т Е X A s i 
2MB  KXPA4A ......... $115 AMB no... ii ae кл... Action Мов 500, 650¢ ; —] 4189 
| аата oo Әв l i 
Panasonic LaserPorinar 44507, 4420 1ё....................$519 Еб {269 INSTRUMENTS ] UPGRADE NOT LISTED 1 
2MB KAPALI STNG AMS мо... $187 @ німов Ша АМА... i МА ан $619 gy Есета 450 ee $189 | 
Team Instrumenti MicroLaser, XL SE I S s x $H? Acton Note 700 au c $189 BMB...... $369 | We stoch memory upgrades for thousands of computers B prigters | 
IMB 25557394001....................949 Г -— 15 L 16MB.. $619 7 __ -!-——— [nx єй =. 


PERSONAL 


MEMORY UPGRADES! 


Since 1990 First Source International has sold over 1 million memory products! 
COMPUTER MEMORY 


Upgrade to Excellence! 


FOR MEMORY, ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


Our upgrade experte have detalled configuration information on thoueande of computers and printers, from the 
oldest to the latest models. We provide you with an “Easy Upgrade” by providing you with the following information: 


~ Your System Memory Features ^ How Much Memory You Really Need @ Memory Products Available for Your System 
~ The Most Cost Effective Upgrade Path for Your System Your Systems Minimum and Maximum Memory Capabilities 


First Source International takes the confusion out of your memory purchase. 
Take advantage of our service and the savings! 


Kingston 


à 


ais | | ve 


ls 


Vm — Em 


Р < 


386. p Upgrades Re ae e ш ИШ 
KINGSTON 
lightning 486 upgrades 386DX to o 486..... .. $179 
Turbo Chip 100Mhz upgrades any 486 system. ..$179 
BLEJET 
BJC-210 ...............9266 
BJC-4109 .............$955 
OKIDATA 
OKUET 2010 ............. $366 О1600е................9399 
СДё10е....... ETE $488  Ol810e, ..,..........$755 
О\1200.................$1,098 
EPSON 
KOTO Plus ............. $405 (©-1170...............$081 
(ВАО ce sn ыш... $438 Stylus 1000 inkjet ..$473 
P Stylus color II inkjet,....$413 Stylus color Pro inkjet.. $727 
PANASONIC 
— KXP1150 .................3134 КХР2023..........,..5182 
BP кхгр2130.................$205 КХРАД4О laser...$1,029 = 
M КУХРАТОО Joser..,.......$984 KXP6500..............$509 ¥ 
TEXAS INSTRUMENTS 


at 


HEWLETT-PACKARD 
P Deskjet 340... $296 Deskjet 500 ..........3294" 
py Deskjet 660¢ ....__.. $388 Deskjet 850c......... $534 
g loserjet SLFS, -i $504 Laserjet 5P ...5874 
‚ Laserjet SMP... $1,024 


n Nec 6X, SCS! int. /Ext 


сиў 


зе 


| With Intel OverDrive rive 


OverDrive processors ore ovarlable in a range c! pace/ per: 
formance options Boos! your sofware’s speed in спу PC 
operating system: Windows”, MSDOS, О5/2 ond Unix. 


Overdrive 486DX2/50 4418 
Overdrive 485DX2/66 _« 3432 
Overdrive 485DX4/75 їр '442 
Overdrive 4B6DX4/ 100 т 4183 
(Overdrive Pentium-63, 63MHz.. t189 
p Overdrive Pentium-83, 83MHz ‘259 


ڪڪ 


* 14.4 or 28.8 data transmission 
| е Hot swapable 


* XJACK conneclor n 


• 5 year worranly ‚та 
XJACK 14.4 Рах/Мо4ет.................... 452 
XJACK 28.8 Fax/Modem... ‘282 


Flopoy T Disk & РС C Card 
(PCMCIA) Drive 


| • Solves the data 
| desktops & not 
| • Move 170MB at а time from desktop to notebook | 
without cables 
| * Full-function а allows all-PCMCIA 
cord compatibili 
| * SystemSo!t PCMCIA soltwore included 


| 010-211 Frot Boy, 35 ipy & МОА Type. 155 
| DYO-212 Fri & Rear 3 А у 6.180 


Pd 
„чаш problem between 


drive lopiional on CS model! 
е 10.4" or 11,3" color display 
EE. e 16 bit sound 

D * Lithium lon Battery 


TOSHIBA 


Т400С5- Pentium/75, 

ВМВ", 10.4"DS, 810MB .............„. $2,905 
T400CDT- Penttum/75, BMS, 

10.4"Activa, 810MB, CD-ROM ........ $3,874 
T410CS— Pentium /90, 

BMB™, 11.2"05, BIOMB oo... 9, 390 
T41 OCDT~ Pentium/90, BMB, 

11.3*Active, 81048, CD-ROM ........ 14,562 


FIRST SOURCE OFFERS OVER 36,000 NAME BRAND 
HARDWARE & SOFTWARE PRODUCTS AT DISCOUNT PRICES! 


PROCESSORS FAX/ MODEMS 


Microlaser WIN/4, 4ppm, 600dpi, PnP Win95 ....... Coll 


TEAC 4X, Int, EIDE Kit... 


н Pleator OX, SIUE uccisi ИНИ Н $412/$518 


BATT. BACKU d a у 


AMERICAN POWER CON 
Bock UPS Pro 280, Win 95... 


Bock UPS Рю 420, Wan 95... 
Back UPS Pra 650, Win 95.... 


АТ Graphics Xpression 1mb/2mb .............- $140/$187 
All Wintrbo 2mb.... ныны" $270 
ATI Graphics Pro Turbo 2mb/Amb .......——- $317/$446 
Dimond Stealth 64 2120/2120%................... $119/$147 
Diamond Stealth 64 3200/3240..................... $258/$340 
Diamond Strath 64 3400Х1..................................... $493 
Jazz Multimedia Jckorta MPEG... $371 
Matrox MGA Milenium 20 2mb/4mb.............5312/$452 
Number 9 9FX Vision 330 1mb/2rb ............. $132/$177 
Number 9 9FX Motion 531 1mb/2mb............$177/$220 
Number 9 9FX Mofion 771 2mb/4mb............. $291/$441 


Number 9 tmogine 128 2тр/4тЫ..................... $486/$822 


E-IDE & SCSI 


CONTROLLERS 


. GSI 
ЧЁ Model 18, CoResident IDE Accelerator .................. $49 
O} Mode! 21, Combo IDE, Ару, Accelerator... $69 
Bi Model 32, Mult-Port IDE, w/{2) 15550 Uorl......... $129 


ADAPTEC 

AVA-1515 kit SCSI2 15Ь# no Вер w/cable w/sw lite...$85 
AHA-15200 SCSI2 16bit noflop wo/cable dos........$69 
AHA 1 540cf 5С512 146и noflop wo/cable dos .....$193 
АНА 2842а kit FASTSCSI2 VIB 2Rop w/coble.......$241 
AHA-2940 FASTSCSI2 PCI no їр wo/cbt wo/sw...$217 


MAIL OR FAX ORDERS TO: 


(714) 448-7750 * FAX; (714) 448-7760 
Compuserve Address: MHS:SALES@ 1 SOURCE 


Internet Address: SALESQ SOURCE. MHS. COMPUSERVE. COM 


First Source International 
7 Journey * Aliso Viejo, California 92656 


e AT 
Chus VISA 


HOURS 
Monday - Friday * Zam - 5pm, PST 
Saturday, от - 3pm (orders only) 


Ba Microsolutions Back Pock BOOmb to Int. ,...... 


э = E B 


B OTIC 5 


[amis si 14.4 In/Ex reer re $49/$59 
Sportster 14.4 бок ох іт)... 193/4110 
Sportster М 14.4, wmoil Ini Ext... secu $112/$131 
SH В ВШ Р... escritas $185/$204 
Sportster VI 28.8 {л!/Ёл!............................$204/$223 
ZYXEL 


Elita 2864 28,8 ext, v.34 upg lo айл... pit 
Elite 2864444 isdn 128kbps 2-wire teased Р $541 
Elite 2864i4 itdn Шош; 2-wira i7 i led......... $582 


PRACTICAL PERIPHERA 

PC144HC/MT 14.4 м/н „тюк 
РМ2@8НС/МТ 28.8 т/Ех!......................$169/$189 
[OOM 

ТАТЕ SAKES cone ns $39/$85 
28,8 in/Ext sss ..$144/$189 


TAPE BACKUP 


j Colorado T1000 BOOmb Int/Ext. ....... ......... $154/$210 
| Conner TopeStor BOOmb Int/Ex .................$155/$249 
Conner TapSror 3200mb Int/Ext......................Coll/Coll 


lomega Ditto Easy 800mb Int/Ext. ............. $146/$148 
lomego Ditto 3200 Int/Ext. ......................284/$386 
— ADSL 
ЗМ Trovon Tope Cartridge 800mb/3200mb ...$31/$35 


= د‎ 
MICROTEK 


It PageWiz lor windows 300dpi pagesuite OCR rw..$198 


Scanmoker ІК fibd 8004р! 256grey #Ъй w/sw.......$230 
Scanmoker lI fibd 600dpi 24bitclr SCS! w/sw......$377 
Scanmaker ISP Abd 600dpi 24biclr SCS! w/sw.......$471 
Sconmoker IHR В 1 200dpi 24637 SCSI w/sw....$565 
Scanmaker SFX а 400dpi 2460 SCS: w/sw .....$558 
Sconmoker Il Ња G00dpi 69.7 SCSI w/sw..,..$2,023 
K- for pricing on all transparency adapters 


МАХ 
| - reoder 4004р! parallel port .....................$169 
Sconthis handheld 400dpi 24-bit clr .................... $149 
PagecHice 3004р! 256-grey SCSI Il w/pogemar....$323 


Viso-T630 PC fhbd 6004р! 16,Bm«lr SCS] w/sw ..$410 
Vislo-56 PCLE2 color flibd 4004р! 24-bit w/sw......$564 
VistaS8 PCLE2 fhbd 8004р! clr SCSE II w/sw ......., $668 


UC F260 PCLE2 color flibd 1200dpi w/sw............ $737 
Pawerlook pcpro2 bd 1200dpi SCSI w/sw......$2,769 
HEWLETT-FACKARD 


Sconjel 3c flatbed 6004р! 24bikclr w/etle w/sw.., $934 6 


Matisync XV15 15" 28mm 1280x1024ni óChz flat ..$459 
Mutisyne Ху17 17" 28mm !280x1024ni 60hz fat..$745 
ADI SYS \5 

Microscan 4GP 15' 28mm 1280х1024п Roi APRII ..$363 
Mücroscan SEP 17” 28mm 1280x1024ni fot MPRI ... $633 
MicroScan 17X 17" 28mm 1024x768ni flot MPRII ....$89B 
| IOK у б. 

Energy 17° mult 28mm 1024x7S8ai Ва! MPRII...... 
VIEWSONIC 

Viewsonic 1765 17“ 27mm 1280x1024ni flat......$757 
Viewsonic 17GA 17" 27mm 1024x768ni flat spk $859 
Viewsonic 17PS 17* 25mm 1600x1280ni 6Ohz Aor..$902 
GOLDSTAR 

Energy 15", .28mm, 1024x768ni, Rat, MPRIL.....,.$338 
Energy 17", 28mm 1280x1024ni, flat, MPRIL......... $689 
Muhimedia 1527 15" 28mm 1280x1024ni flot MPRII..Call 


$685 


OLLIE | NOTEBOOKS 


Multiple packs available 

CO e 
Etherlink IHb ene! {5414 TOmbs rj45 aui tp...,......$104 
Etherlink llb enet 152-12 TOmbs rj45 bec aui combo ..5123 
Ethertink lil enat PCI 10тЬ; cj45 no-aui tpo........... $124 
Etherlink IIl enet PCI tGmbs rj45 bnc aui combe . 
Etherlink lil enet PCMCIA TOmbs rj45 óf cable... 


МТЕ! 


Etherexpress рга/ 10 16bit 1087, thin Rosh upgd........$103 
Elherexpress pro/10 tóbit 1087, thin,thick fash upgd..$117 
Etherexpress pro/ 10 PCI enet 32bit р only ........... $141 


.$158 


Etherexpress рго/ 10 PCI enet 32bit combo .......... $166 
Eiherexpress pro 10/100 PCI enet 32bit TObt ......5219 
Éiherexpress hubs ES „Сай 
SMC 


Etherez ene! 16bil 10bt plug and play isa adopter ..$92 
Etherez enei 16bit 1Obt, thin PnP isa adir combo ...$104 
Elherpower еге} PCI 1Obt single pack...................$135 


Etherpower еле! PCI 10bt/10b2 combo single.......$147 


85OMB EDE. ЕЕ $227 
1.6GB EJDE ............$390 


ЕАСА 1 


IGB EJDE ,............$280 


1GB FAST.ATA ....... $289 


1GB SCSI................ $437 2168 SCSI .........$840 
4,2668 SCS.......... $1,396 

SON? IE R 

850MB EIDE 3.5.....523] 1.268 EJDE 3.5....$295 
1.0668 SCSl...........$327 2.066 SCS] ..........$761 
WESTERN DIGITAL 

850MB EHDE ........... $225 108GB EHDE ........$262 


1.2868 EDE .......... $334 1.668 EJDE .......... $434 


3 A E SL d Ti і 

950м8 E4DE..........$212 — 1.08GB EJDE.........$241 
1.266 EJDE ...........9264 i. 
FUJITSU ЧА 

}.O8GB EJDE ......,...$249 N; 
MICRO SOLUTIONS IDE 
420MBhd... ..$324 . BSOMBhd.............5383 
1.26854................ $446 


REMOVABLE 


STORAGE 


SYQUEST 

B E2135 Drive Int EIDE/Ext. SCSI........ — $198/$229 
EZ135 135mb coririge................. ens RES $19 
PINNACLE MICRO 
RCD. TOOOPCA 2x SCSI lnt/Ex ............... $1,219/$1,407 
RCD 74 blank CD 74 single urit .................... 0997 
IOMEG 
Zip Driva 100тЬ Int/Ext/Parollel........... .4199 
Jaz Drive 1GB SCSI Int/Ext sees 5488/5586 
Zip РС 100MB single 100mb profocmotied for pc... $19 
Joz 540MB 3.5 single pack... $49 
Joz.168/3.5 single pack ..................—— $129 


ig IBZ 

vi T AB6DX4/75, AMB, 10.4" DS, 350M8 „n $1646 
T2130CS, 486DX4/75, OMB, 10.4" DS, 520МА ........... $1936 
T2130CT, 486DX4/75, ВМВ, 10.4"Аате, 520MB..........., $2421 
T610CT, Penlium/90, ВМВЕРО, 9 5“Actwe, 720MB ..... .. $3874 
fecto 700С5, Pentium/120, 8MBEDO, 11.3" DS, 1.2668..$4552 
Tecra 70QCDT, Pet 120, ELM ]1,3'Àcfw, 1.2668, $5810 
TEXAS INSTRUMENTS 

Extensa 450, ABEDI/75, ам, 10,4” DS, 340MB...........$1661 
Extensa 4507, 488DX4/75, AMB, 9.5°Actva, 340MB ........$2052 
Extenso 550, Pentium/75, BME, 10.4" DS, S24MB............ $2443 
Extensa 550CD, Pentium/75, OMB, 10.4" DS, 524MB, ......§293) 
Extensa 550CDT, Pentium/75, 8MB, 10.4" Active, 524MB, .$3518 


TM5Q00, Pentium/75, 8M8, 10,5" 05, 500MB.............$2734 
ТМ5000, Penliim/75, 8МВ, 10.4" Active, 772MB ........... $3459 
1/4500, Penlium/90, 8MB, 10.4" Active, 1.2б8...............$4211 


TM45200, Penliym/120, 8MB, 10, "Active, 1.20В.............. $5081 


YT 27. 
= { 


ЕУ 


Versa 20000, 486D%4/75, 4MB, 10.4" DS, 350М8......... $1860 


Versa 2000C, 486D%4/75, AMB, 9.5" Activa, 350MB .......$2139 
Versa 2000C, 4860X4/75, ВМВ, 9,5* Ackve, 350МВ, .....$2418 
Versa 2000C, 486DX4/75, ВМВ, 9.5" Acte, 540MB, .....$2604 
Versa 40000, Pentium/75, ВМВ, 10.4* DS, 540M8 ...... .... $3255 
Versa 40000, Pentium/75, OMB, 10.4" DS, S40MB... ..$3578 


Versa 2000С, Pentium/75, ВМВ, 10.1 Асе, 540MB.........$3720 
Versa 4050C, Pentium/90, BMB, 10. "Аске, B1OMB .......$4427 
Versa 4050HC, Регбот/90, BAB, 10.4" Active, BIOMB.....$4570 
IBM 

ThinkPad 701CS, 4850X4/75, ВМВ, 10.4" DS, 360MB.....$2721 
ThinkPad 701C, 4860%4/75, 8MB, 10.4" Acfive, 36008. $3174 
ThinkPod 755CD, Pentum/75, ВМВ, 10.4" Acive, 81048 $4712 
ThinkPad 780C, Pentium/90, ВМВ, 10.4" Active, SONE ..$5,092 
Ascento 950N, Pentum/75, ВМВ, 10 4° DS, 500M8 ........ 
Ascenha 950N, Pertium/75, ВМВ, 10.4' Adive, BOOMB ....$3787 
Aacenba OSON, Pertium/90, ВМБ, 10.4" DS, 800M8 ..... .$3209 
Ascentia 950N, Pen&um/90, ВМВ, 10.4" Active, BOOMB .... $4140 


'ENITH 


ZNgle MX, Pentium/75, BM, 10 4° DS, 420... $25 

ZNgle MX, Pentium/75, BB, 10.4" Active, B1OMB .......... $3408 
Z Nos GT, Pentium/75, BMA, 11.3" DS, BOMB ............ ... $3648 
ZNole GT, Pentum/90, ВМВ, 11 3"Acfve, 1,365... $5250 


NOTEBOOK 


CASES 


ARGUS 
Notepac, Black, Gray, Blue, Teal, Purple ................. $35 
Leather Notebook Cosa, Black, Burgandy, Ton ....... $79" 
Universal Cose, Black... mud ...$68 
Convertible Bock Pock, Block, чечин "чна & Hay $68 
Premier Notebook, Black, Nowy, Сггеп................... $78 


Business Comuter, Block... 2 wissen tad 
Prestige teather Cose, Black, бирону Тар. 54:18228 
Encore Nylon Case, Вісі... лс af OO 
Encore teother Соза, Block... о ас DD 
Sherpa Rolling Travel Cose, Blaek......................9 178 
Business Traveller, #асК......,........—...›.:.‹ $198 
$79 wf purchase ibook cang [ragulprty посед at $98 


PC CARDS (PCMCIA) 


EPSON 

ТАКЕ на Madam; uctor =) 

14,4 Fax/Modem with FaxPart ts — 

14.4 Fax/Modem for Motorola Cell суны... $184 


Ethernet 108азе-Т/СотЬо..........................$@103/%129 
170M8 PC Card /260MB PC Card HDD...,$360/$474 
SRAM SMB - 2MB/FLASH 2.5MB - 40МВ ,........... Call 


Call the Upgrade Experts 


ORDER NOW |: 


International Orders Call 714-448-7750 


ШИ CreditCord Ethernet © 28,8 Modem, 10Base-T...... 


MEGAHERTZ 

ХЈАСК 14.4 Fox/Modem/28.B Fax/Modem ..$166/$289 
Ethernet XJACK tOBoxe-T/Cambo.............. 6122/5158 
Ethernet * 14.4 Modem АСК 10BaseT.............- $329 
XIRCOM 

CreditCard 1Р5 Ethernet, 10Bose T/Combo....$138/$185 
CreditCard Ethernet ¢ 14.4 Modem, tOBose-T....... $352 
$450 


FedEx 
Economy 
Two-Day™ 
Fede» 


Fed Expr ess 


Circle 149 on Inquiry Card (RESELLERS: 150). 


WE SET THE 
STANDARD! 


Ш 100% GUARANTEED 
Memory Guaranteed - 100% 
Compatible in form, fit & function 


" ; — " 
j г 

TJ, j | 

E J 


On all Paragon Memory & 
Kingston Technology products 


All products user installable, 
installation instructions included 
with most memory products 


Free technical support & direct dial 
lines for immediate response 


Ш SPECIAL PRICI 
Government & educational pricing, 
special volume pricing 


E PLUS 

Overnight delivery available 

No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 


WHY SETTLE 
FOR LESS! 


400,000 familes in 7,000 communities 
count on World SHARE and World SHARE 


counts on DataFlex. = =" 
gt n 
——_ паи и 
2 
2 — — 
ao 


When you choose the DataFlex application 
development system, you can count on delivering pow- 
erful solutions. DataFlex's greatest strength is in the 
language, a 4GL strong enough to sustain anything you 
can build on it. Powerful enough to take you far beyond 
the point atwhich most other products leave you stranded. 


Over 350,000 installations and 2,000,000 users in 40 
countries make DataFlex a proven solution for awide range 
of business applications for companies like Mercedes- "д^ 
Benz, Coca-Cola, and World SHARE. | 


«World SHARE turns streets and strangers back 
into vibrant neighborhoods. Each month 400,000 
families in 33 slates volunteer to improve their 
communities in exchange for 5096 savings on 
groceries. As a not-for-profit business, there's no 
margin for error on large investments like applica- 
tion software. World SHARE's developer, Comware 
Computers, chose DataFlex because nothing else 
compared in power or reliability. Our DataFlex 
application's versatility has allowed SHARE's mem- 
bership to grow from a local concern to nearly a 
half-million families nationwide. It continues to let 
us concentrate on expanding our business of building 
caring communities.” 


Andrew J. Morikawa 
President, World SHARE 
DataFlex means business. We speak your 


language because we want you to speak ours. Call us 
today for a free information kit. 
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In the United States, Phone 1-800-451-3539 For Sales Information 
Country Telephone Fax Country | Fax 
Australia 1-800-63-3539 103) 888-9950 Malta 356-241 246 356-230631 
1-800-65-3545 (09) 481-1874 Mexico (595) 631-4553 (525) 631-4538 
Belgium/Luxembourg (02) 270.27.60 (Q2) 270.27. Netherlands (74-50 34 66 
Brazil (0011)872-3266 — | (OHTA! Northern Ireland 01762-362002 01762-362003 
Canada 416-226-2181 Norway (22) 55 99 66 (22) 56 28 25 
Denmark 36 72 46 46 Poland (42) 30 76 43 (42) 30 76 46 
England 0181-742-8055 0181-742-7843 Scotland 0141-554-1185 0141-554-6183 
01222-763773 01222-763774 Spain (1) 372-95-17 (1) 372-81-56 
0181-426-1416 0181-866-3725 Sweden (0) 300-19530 (0) 300-70910 
Germany 06172-9568-0 06172-9568-12 Thailand (02) 276-2559 (02) 275-9156 
Greece (1) 6517945 (1) 6536891 Trinidad (809) 628-9330 (809) 628-9259 
Italy (0184) 231.606 (0184) 231.243 Wales (01222) 763773 (01222) 763-774 
Japan (3)-3296-7324 (3)-3296-7329 


DATA | C ESS CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.com 


Phone (305) 238-0012 


BUY, SELL OR UPGRADE ( ) UNIVERSITY, SCHOOLS, 
vounHARDDISK&PC (4 14 о 05- 3157 CORPORATE P.0.'S WELCOME 
WE BUY HARD DISK LIQUIDATION | 
o | M ESUPS? | WO SPECIAL ПАТА 
MEMORY SIMMS Ега OL | RECOVERY 
& HARD DISKS ii bo ШО 


: -4380 $1 ; 20MB MFM UNIX, DOS, NOVELL 
3.5” HARD | MEMORY -—- Me 
DISKS 
IDE 


$59 | CALLUS 


{COLOR к $1 49 NGA, FOR ESTIMAT 


& Controller 
| Refurb. | Monitor! MAC, OS/2 
—— MM $11.99 


TO — d С z CALL FOR 


*ai»kápnpbeTOCUEUPPPZCE 


«наь, 99 486 DX2/80 REPAIR 


eT: 16MB - 72 Pina... $479.00 486 DxA 20 ет e ES-REIT PE T aoao [7 $89 Jumbo 700 cy $150 
25" NOTEBOOK HDD САЦ. FOR CURRENT PRICES Pentium 100 —.—................ EHE ESTIMATES ресе $129 LEF US HELP YOU 
20МВ.............. oq MULTIMEDIA KIT monroe rra Laser Printers, 98-100 by Cyn. 5779  CowpeupE УОИ? 
OMB — All i Pentium 100-Intel.....$299 
BOMB ......... c $9 2X CD ROM, 16 Bi ME (уреѕ ої РС 5, Pentium 120/133... CALL SYSTEMS! 
120MB .................. $159 و‎ а Сар... «$99 MFM 8/16 ВИ... "TE (AST, COMPAQ, IBM — 
ВТОМВ .............$499 Soundcard & Cables .. $199 Ses 18 Bit Sap & More) EXTERNAL DRIVE 
THINKPAD DRIVES | NINJA 801 & 805 ДЕЎ | Runs on Printer Port. 


| | SRAM - CACHE MEMORY MATH CO-PROCESSOHS | 1.08GB with case, cables 
SAUMB ................ $375 $299 BL BAUM 387 DX огох... 
gars | astest VGA Card „$299 И PEPEN TEETE звт roro 829 | oftware $399 


eere, 5599 | PK Frog, = 1280 x 1024 x 256 CALL for Current Prices! ЕЙР. „5 E унь 
LET US HELP YOU CUSTOMIZE YOUR PC'S... CALL TODAY! 


SXL507 DXA / 100 PENTIUM 100 PENTIUM 120 / 133 


Hecession Special For Working Men & Women For Adults Only X-Rated Unit 
Mini Tower Mini Tower Mini Tower 
Pentium 100 by Intel CPU by Intel 
8MB RAM 16MB RAM 
1.44 FDD 1.44 FDD 
256K Cache 256K Cache 


1.08GB Hard Disk 1.08GB Hard Disk 
4X CD ROM 4X CD ROM 


18 Bit Sound Card Jum 16 Bit Sound Card 
Speakers 


2S/1P/1G Port ana 
ame Serial Mouse 
101 Keyboard 1MB PCI SVGA card 


ONLY $3 7 5 ай 101 Keyboard 101 Keyboard 
AT Т tow $1299 $1599 / $1799 


or Ages 3 - АНТЕК SPECIAL 
эел 586-100 


Mini Tower 
Power Supply Work Horse Starter System 
DX2 / 80 CPU Mini Tower Mini Tower 
4MB RAM DX4 / 120 CPU 
1.44 FDD 8MB RAM 

210MB Hard Disk IDE ЏО Enhanced 
256K VGA Card 1.08GB Hard Disk 
101 Keyboard 1MB VLB SVGA 


1.44 FDD 
ому $499 


Mini Tower 

Power Supply 

SXL-50 CPU 

2MB RAM 

IDE Controller 

2 S/ 1 P, 1 Game Port 
1.44 FDD 

120MB Hard Disk 
256K VGA Card 


101 Keyboard 


486DX4/100 CPU 
4MB RAM 

2 S, 1 P, 1 Game ports 
420MB Hard Disk 

1.44 FDD 

2 Speed CD ROM 
256K Cache 

Sound Card 

Speakers 


C) COOCOCOCCOCGC 
DDCOCODCOCGCCOCCCHC) 

шш шшш шшш шишиши 
шш иии иши иши 


Mini Tower 

PCI Motherboard 
Pentium 100 Compatible 
CPU by Cyn'x 

8MB RAM 

PCI IDE Controller 
1.08GB Hard Disk 

1.44 FDD 


DX4/100 CPU 

2F /2HD Controller 
2 serial, 1 parallel, 1 game port 
1.44 FDD 

101 Keyboard 
Give-away Price 


PC SYSTEMS 


OOO00000 
OCODCOCCCOLC 


4 Speed CD ROM 


1MB PCI VGA Card 
256K Cache 
Sound Card ONLY $2 99 101 Keyboard 
Speakers 


телка Limited Quantities Only only $899 
Buyers Special 


$999 GET A JUMBO 350 TAPE BACK-UP FOR $79 
- WITH ANY SYSTEM PURCHASE! 


о ооооооооо 


оооооооооооо 


CREDIT CARD ALERT! 


Beware... Fraudulent users are caught | b y Our security system. – 48 convictions pending. 


800-801-0400 ДЄНТЕК INC. 714-505-2693 


Call Toll Free for Orders Oniy FOR FAX ORDERS 
2600-B WALNUT AVE., TUSTIN, CA 92680 - 


INTERNET: ashtek@AOL.com American 
Express 


DISCOVER 


THESE ARE CASH PRICES & SUBJECT TO CHANGE WITHOUT NOTICE. Financial Services Card 


SHIPPING BY FEDERAL EXPRESS AND U.P.S, C.O.D.- (There ie a 20% re-stocking charge.) 


Circle 144 on Inquiry Card. 


COME SEE US AT 
MacWorld in San Francisco, CA 
Jan. 9-12, Booth #2249 
ComNet in Washington D.C. 
Jan. 30-Feb.1, Booth #1563 


AutoBoot Commander 
Personal Commander 


The industry standard AutoBoot 
Commander allows you to 
monitor and control up to 96 
PCs or file servers with just one 
keyboard, monitor and mouse. 
For desktop control of smaller 
installations, give our Personal 
Commander a try! 


Cybex Corporation 


4912 Research Drive Huntsville, AL 35805 USA Inc. 
(205) 430-4000 (205) 430-4030 fax А 500 


http://www.cybex.com/ 


н 
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COMMANDER 


Slimline Commander 
Magnum Commander 


The most streamlined members 
of the AutoBoot family, these 
Commanders are designed spe- 
cifically for all your rack mount 
applications. Choose the 1.75" 
(1U) Slimline for 19" racks, or 
the 3.5" (2U) Magnum for 19, 
23, or 24" racks. 


An 


Company 


PC is a registered trademark of International Business Machines Corporation. Mac is a registered 
trademark of Apple Computer, Inc. Sun is a registered trademark of Sun Microsystems. Cybex, AutoBoot, 
Commander, Slimline, 4xP and 1xP are trademarks of Cybex Corporation. 


Circle 145 on Inquiry Card (RESELLERS: 146). 


Discover the Key 
to Consolidated 
Control! 


AutoBoot Commander 
4xP/1xP 


The most advanced AutoBoot 
products yet, the 4xP and 1xP 
add multiuser, multiplatform 
and multimedia capabilities to 
the Commander world. Control 
PC, Mac and Sun computers 
from one location! Use the 4xP 
for larger installations; try the 
1xP for desktop control of 
smaller configurations. 


2KCYBEX" 


ComROAD Mobile Assistant I™ 


iil 
КЕРА 


в Ы "UL i 
13298 LI 


Up and away on the Information- 
nz | "7 
Dunt NAUGATION Highway! bunt Sen 


Mobile Assistant I" - ms s wn emo 
[ М” 


— a multifunctional device for mobile communications, traffic and informa- 
tion management. It brings together all the latest technology such as 
radio modems, satellite navigation and computer power to give you the 
best service you can expect. 

Mobile Assistant [' is intended for professionals in areas such as: 
Freight Carriers • Field Service Organizations * Field Sales Organizations 
• Rental Car Agencies • Police- and Fire-Departments • Emergency Road 
Service • Hazardous Materials and Security Transports * Public 
Transportation Systems. 


Q Wireless Communication Computer 
© GPS, Computer, Modem 


© Just 6-Keys | Оз ® 
© Car Radio Size C Q 112 R AB D 
© Supported Networks: MODACOM/AROIS- 


MOBITEX/RAM - GSM/CDPD Internet: http: //www.solidinfo.com 
. Circle 157 on Inquiry Card (RESELLERS: 158). 


Germany Headquarter: Bruckmannring 32 * D-85754 Oberschleißheim * Tel: + 49-89-31 57 19-0 • Fax: + 49-89-3 15 91 4B e USA: Tel: 1-800¢784¢7243 


` WE ACCEPT PO'S ЕЕ? 


FROM QUALIFIED FIRMS 


` BH 

Bo - 50 6 

32Kx8 44.00 00 g 

FRA (13У = o $, 

64Kx1 - 00 9 

Bakxd = 00 9 1 

BAKx§ - 50 (зу) 8.00 (33V) 

16Kx4 = 00 7 0) 
50 6 00 


12 - | 2 
256K (150 pin) Pipehne Burst Cache Module — $309.00 512K (160 mn) Pipeline Burst Cache Moduje— 5279.00 


Individual D-RAM Chips| INTEL Math Chips 


808 29 


MEMORY FOR IBM & AF 80287-XL 39.00 
SONS МИ;  70NS GONS ТИШ 
€x ans — яв 
1 - - 80387-20 DX | 
1 m = 2400 220 2100 - 
БОЖЕ 1 5% 57 650 50и 80387-DX (Does All 39.00 
Ede PEE И is - 80487-SX {Does Ail) 199.00 
Be г HE eae) 69.00 
- T.I Intel SL Mobil 69.00 
un -OOHB ЧЕ б 5 aaa 2900 
Ил - ca = 200 еруу 29.00 
sete vie W- aD Os: 2 Lowest price on Intat overdrive chips 


386 to 486 Upgrade 
Clock Doubler 


SONS BONS TONS 
- - 10.00 
38.00 3700 35.00 - 


256 x9 
Meg ора 
ip 


1Meg x 9 (8 ch = 3 3800 3700 50 3400 
AMED x 2 Z (44900 13900 12900 = 
15Meg x 9 (9 chip) Е 2 di : 


990 = 
DIMMS (168 pin, 64 bit) | 


1x64 &Meg 303 00 


256 х 36 1 49; 
$121 382 m "E EU NA = ар 
x т А Д Jj 
Düm" BE Ош gm жм sam nem 
Li i i 1 
8x36 32 m) 120 1779.00 107900 — 8x64 БАМ) 2419.00 
18x 36 ВА mg 244900 2419.00 - 
1x324mg 140. 13900 139. 
2x3228mg 289, 27900 278 
4x32 16 mg 56900 — 54900 54900 
8x32 32 i 1219.00 119900 — 1199.00 
1x324m 189.09 149,00 - 
21328 mg EDO 28 289 00 - 
4x3216 mp EDO 00 593 00 - 
A x 32 32 mg EDO 122900 119900 - 


83D87-40MH:z — 79.00 B3D87-33MHz - 49.00 8 SX Ver. - 49.00 
83587-335X - 65.00 PC Week™ rated #1 over all math chips 
5 Year Warranty* "Alf Downward Compatible” 


| — CYRIX FASMATH PROCESSOR 
Programs executed up to ЗХ fastar « | ч object a CAD w/Intel 
C 


MODEL AMT. мута PRICE 
осона, Pro Д xs М5 К 
1 1 toe E, bd 
Premmia LX P/50, MXA/Bód, 4/1007, P/50 ud ue 0.00 
5 pe 40.00 
б ILE 5 
Bremmia 4133, 41905 aog 4/60d [| ЕДЕ 318 0 
remmia SE 4/23, 4/864, P/60) 18 Ma da 658 
Prammia MTE 4733, 4/68d, P/60 H 19-0: 1149.00 
Г, V sie Pa 4/938, 4/500, 4/0864 Meg i x Ж 
r ш 3 A 
Premium 486/25, 486/256, 488/34, АВБ/1ЗЕ 
Premium 386/33TE, TE, A8B/33TE 
КУД ABS жне: энш 2 Марки 50075005 118 00 
485/25, 488/31, 4813P, 485 54/20 
Premium SE 4/9), d, 664, PIED Mile ию |ы ЫШ 
ит б | 
Prem. 386/331, 346 SX 16, Prem 11 3865X 20, 365/25 Me S1 004 189.00 
Premmia GX P/90, P/100 BMeg KUIEMêqKI 501585-001/501 378/590 
4 32Meg КИ/БАМер Ki 591567-001/501588-001 1358/2609 
AST Cupid Board 0-32 Teg 500818-001 15000 


AMBRA 


Ambra Pentium-60 4/8/16 Mag 175.00/369,00/619.00 
Ambra NC 42581. 2/478 Meg 109.00/199.00/386.00 
Ambra N Series 4/8/12/16 Meg 179.00/349 00/549 00/619.00 
Ambra SN Series 4/15 Meg 178.00/630.00 
Ambra Sprinta SLC 1) 2/8 Msg 89.00/319.00 
Ambra 8-75, N-100 4/81 189 .00/369,00/619.00 


MAGNAVOX 


286/386SX-16, 3865X-20, 4665Х-20 & 386-33 afl are 72PIM SIMM: 
4MEG - 159.00 BMEG ~ 349 00 18MEG ~ 619.00 


1MEG - 59.00 


MODEL AMT. UPGRADED MFG. PART ? PRICE 
2386/33, 23. 20, 33E 1Mag ZA3BDOME 59.00 
2386/33. 25, 20, 33E, 486/25E 4Meg ZA38B00MK 169.00 


BAR CODES Bar Code Reader Fonts ............. SSS SS 8 "--— 
DESKJET SOLUTION for OkJt 500 А Pius, 92 Fonts, 4.5 x? Te 
IBM 4019, 4019E, FONT CAATRIOGE 209 Fonts, Turbo Card ........— mmi 
TURBO 25 Comparable to Pacific Data's 25 CARTRIDGES IN ONEI™. 143 
тда, with Epson Action Laser Hf and ail HP Erieg) ee ee ee) 

* 109, 109 Scalable Fonts to Any Point Size HP2D, 3, 3D, ЗР, 2Р, 2P+ ... 
TURBOSCAIPT™ 109, 109 Scalabla Fonts to Апу Point Sl28 HP2 ...... 17 
TAX & FINANCE FOR IBM 4019, 4030Е, 4029 


ВУ BOARDS 


OKI 400, 800 41 fonts, 11 type 
prs ompatibles & PS/2 
16 BIT MEMORY BD. FOR 286; 386 AT. 


* OK-8Meg Bd. 4.0 LIM Compat. • New 5 Үг, Wart. Convent., Expnd. & Extnd. 
_ Memory • Supports 005, 05/2, LIM/EMS & EEMS 
* Versatile Split Memory Addressing • Operates w/CPU Speeds to 33 MHz 
* Supports Desqview, Multitask operations 
OK - $84.00 2Mag - $159.00 4Mag = $239.00 8Meg = $399.00 


2Men - $229.00 

IBM P/S9 39BIT EXPANSION BD. 

C Q-T6Meg, ExL Exprd. Memory Bd. for P/52 70, 80, 90, Lim 4.0 
DMeg $129.00 2Meg $238.08 4Meg $319.00 SMeg $499.00 16Meu$859.00 


0: Eklag Exigaded агг Expas£ed emery for 21 EM 
ЖЕР Modes t]. SP б]. SSE BEA 16 BL A LIR Compal 
Ок 199,00 2169] – 206.00) i e6-3084E Hej — 477.00 


SECURITY WILL 


FAX: 310-539-5844 


NOW OPEN 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


WE WILL TRY TO MATCH О 


ВАТТЕКІЕЅ 
ж ж CALL FOR NOTEBOOK АМО LAPTOP BATTERIES Ж ж 


IBM PS/1, Р5/2 MEMORY MODULES 


BM PART NO. WORKS WITH MODEL ND. 
30-288, 25:286, 60 MTHR BÛ, 


80-141, 311-121, 921, 081, 181 
‚ 51, BAJT, 80-111, 80-311 
70-081. E61, 121, 602, 5553, BSSX, P-70, 
5SLS, 6518, X-Station 120 & 130, 355%, 3515, 409Х 
P adi A4. B-21, 8-61, 355X, 3515, 405Х, Val Pt. 3247 


D i 3.00 
е. |1 355X, 405Х, 555X, 655X, 55LS, 651$ 169.00 
TE deg 555X, 5515, 655Х, 405X. 355X, 3515 169.00 
HETE ГЕТЕ Р/51-286 4900 
5 uM Pi$1 & P/ST/3B6SX-2121 109 00 
a rh illad & 189.00 
EO Hie 168,00 
mar HEU. пыр 169.00 
BPS PS HAA 145.00 
ETH! Bis 289.00 
HE THI ie) 559,00 
Lr TEL] з: x чэр 
КИЫП нр [ 
OP н 609 00 
Er 208 a 1239.00 
"d 80.00 
5450128/02G7200 (4Мед) 169.00 
5450129/89267428 үч) 339.00 
6450130/8267202 (Bap « a 
6451158/2007208 (4Meg ect) 486; 954P, 95А 199.00 
6451150 онь 486; G5XP: 95A (КШ In pairs 399.00 
@167209]26370 (1 ec} 59595 OPT 719 00 


Thinkpad 750, C. 700, С, 720, С, CLS7SX з » 


076G1415/07G1420 {4Мер 
07614 Иб мч Trunkpad 750, ©, 700, C, 720, С, С1575Х 34 
6660095 (1 Meg) Thinkpad 750, C 629/1289 


6660094 [4Meg) Thinkpad 755, 360, 355, 240, 450, 760 179.00 


5660094 (Meg 5, 380, 355, 340, 450, 760 329 
6660094 (+660, 32Meg) Thinkpad 755, 360, 355, 340, 450, 760 620/1288 
8189008 (4Meg) Thinkpad 500, $1065 (3 3 volt 179.00 
8189099 (6Мед, 15Meg) Thinkpad 800, 53065 (3 3 volt 349/619 
7960899 (2M LX40, N33SX, PS Holê 103.00 
79F 1000 (4Meg [Х40, N33SX, PS Nola, Tkpd 350, 1600, PS Note 425 189.00 
UR UN Sa 710 Meg ма E 6 355 та 
fd Unive , р [| Bm 

16 "Thinkpad 765 Dimmi Modus 103/74 
AMA IE M wiAdap 5 259/830 

78 (8Meg) Край 150, 3506, PS Note 425 330.00 
6060378 {t6Meq) inkpad 350. 2500, P5 Note 425 569.00 
92F 8804 (2M 109,00 
9207259 (AMeg Thinkpad 7016, CS, Buttertly 179.00 
9257261 (BMeg Thinkpad 7016, CS, Butter 36500 
9267263 (1640) Thinkpad 7016, CS, Butterfly 629.00 
AMap/8Meg/T6Meg (7307 only). Thinkpad 340, 7301 2197359629 
Er 16Meg/32Meg Ше, 193299713163 
4MeQ/8Msg/t6Meg/32Meg КО Pentium 17330823/1 258 


COMPAQ MEMORY MODULES 


MODEL AMT. UPGRADED СИРО PART t 
DeskPro 386/33, 386/33, 2Meo Module : 
486/25, 486/33, BMeg Module 
486/50L, System Pro 
DeskPro L, 486/331. 
DeskPro 388/25, 385/20 


DaskPro 3865- 18M P2 


DeskPro 388/20® 
DeskPro 388/26Е 


DeskPro 286N, 386N, 1885920, ' 
“NM” Lerins, sytem LT peres, 
all "1^ sanies 


M Sarles Exp Ва 
DeskPro 38616 
ALL OF 
THESE 
MACHINES 
ШЕ 
THESE 
MODULES 
Prolinea 486 4/255, 4/33, 4/50, 4/68, CDS 
Enhanced Protinea, Presario series 
bu PC Garver, 486/23, 

486 DX2/68 


149320-001 
143147-001 


LTE/2865/20 208.00 
LTE LITE/20, 25, 25C Meg Module 769-002 209.00 
LTE LITE/20, 25, 250 Ме Module 129769-003 439.00 
LTE LITE/20, 25, 25C 16Meg Мойше 12976904 663.00 
LTE LITE 4250/33 C725E/25L 4Meg Module 142337-002 188.00 
LTE LITE 425/330/25E/25L BMeg Module 142337-003 349.00 
LTE LITE 425C/33C/25E/25L 16Meg Module 1422374004 B19.00 
SLT/288 AMeg Module 110237-001 179.00 
2Meg Module 118304-001 109.00 

SLT/385 AMeg Module 118305-001 195.00 
Сопсепо, LTE Ehte aheg 144700001 173.00 
Beg 144790-002 353.00 

16Meg 144790-003 619.00 

Conlura 320, 325 2e 139497-001 9800 
{heg 139498-001 179.00 

8Meg 139499-001 318.00 

Contura 400, 410 4 Meg MEQ 1707150619 
Contura 420, 430 4 16Meg 20Me PESO 9/799 
4/25, 4/250, A/25CX 4Ме] 146520-001 170.00 

Ме 148521-001 34900 

16Meg 146531-001 619.00 

Aaro 4/25, 4/33 4Meg 1 1 179.00 
üMeg 190597-001 348.00 


We also sell Memory for: Dell, Gateway, HP, 


DEC, Sun, Zenith, Acer, NEC and Epson 


NO SURCHARGE FOR MASTERCARD, AMEX, VISA DR DISCOVER PURCHASE ORDERS ACCEPTED FROM FORTUNE 
2000 425%шез Lax. Paturmed orders or order am 


тепки ve 


— Аз 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 8-4 PST 
All products brand new & quaranteed • We buy excess inventory 


Trademarks are registered with (heir respectiva companies. 


A IE e8 ай 


e 


3-3726 


(US and Canada) 


R BEAT ANY ADVERTISED PRICE. CALL FOR | ATEST PRICING!! 


IBM NOTEBOOK & LAPTOP MEMORY 


ESTAB. 
1985 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR МС, 
VISA AE & DISCOVER 


MODEL AMT. UPGRADED MANU. PART ¢ PRICE 
120005ХЕ/22005ХЛ 1800, 1850, C 2Meg/4Meg/SMeg PC-PA200QU 69189359 
12100, 2105. 2150 Meg 179/339 
T2100, 2105, 2150 16Meq/24Meg 899/1079 
44005X, SXC 16400. T6600 4Meg PC-PADODA 189 00 
T44005X. SXC T6400, T6600 вме -PAZD05U 379.00 
TAAQUSX, SXC T6400, T6600 16Ma РС-РА20100 689 00 
14500, C, 14600, 14700, 11900, C, T1912, T1950 33 v) Ме -PA2012 189 00 
$4500, C 14600. 74700, 11900, C. T1650, T1250 Ay Neg A2013 349 00 
34500, C. 14800, 14700, T1900, 6, 11810 11960133 16Ma PC-PA2014U 65 

T4700, 4800, 4850 (Hard пуа) 524Meg/710Me/1 3 Gg TAREN 
T3400CT, 12400, 13600 4Meg/3Meg/16 РС-РА20190 178749519 
THOT € 1519 00 
131005Х 2м PCS PAR 10900 
Т31005Х PO1S-PARIIOU 189.00 
1520018500 2Meg PCI0-PABIOMU 4300 
1520078500 BMeg PC10-PAE313U 369 00 
T600 610, CT. T400 BMeg 16Meg 32Ma 4895811899 


NOTEBOOK, LAPTOP MEMORY 


ODEL MANU, PART è PRICE 
ACER 730, 7350, 760, 780 109/170/359 
ACER 764, 765, 782. 784, 786, 787, 9529 

ER 750 1797353629 
ALR Venture 12407880 249.00 
Алта Vi 130879 

371%750124972598 

КЕЗ ko 

T Brava & 501255-001. -002 109/639 

1 3775/1242999 

4 11900 

m Ado i ш) 
et ОЈ А 

ATAT бора MUM 179573 

ATAT G Meg 89/679 

КА FP E 

23050-09100 6900 

109/229 

179/638 

179/359/633/979 

109204449 

182639 

поп Notejet 458 190289 
Canon Notejet 0Х4/75 18973529 
Compuadd 425TX Notebook 199. 
DEC HiNote, Uira HiNote 199379569 
Dell Lattitude LX 41000, XP 41000 29 
Dell 189/279/638 
i" p 

mee 
ng 
179/359/679/1 
219 
PCA 00053-0001 109 » 
199/619 
193/759 
6 195/679 
4 118/189 
4 12 3/529 
4 16М%0 199279549 
16Meg 1735538 
Meg Meg 1797349 

Magnavox on Meg/AMeg 286, 3865X 109/199 
Мажес Micro Eis 5:25, 533. 0X2-50. DX2-66 Meg 199/223 629 
Ит Micro Eide Saath ЗХ 00-5) 01 iS Dui Мө; 198240529 
Ме Micro Емо 5А Plus 05-75. 05-90 [Y] 199188629 
NCR Salan 3180 АМУ В Meg 16 
КЕС Ultralite Versa, E, V 1 Meg OPA104 — 183/359/019/709 

б укн Removable Hard Drrve М томе пеар 

è Megs 

NEC Versa 2000€ & 20000 ФЕМ М 190370798 

Packard Bell 2855Х, 286 Meg. AMeg 286, 3865X 100/179 
tesman 109/223 


E 


ا 
z‏ 


СЕ-ВА165 $9.00 
11%199/309 


219915 

M 2192419692/1999 

MBC-NBMEM?2 109 00 

109/173 

199/679 

170359639 

179359639 

2568034-0001 1900 

2566996-1 $400 

199/765 

100/768 

1 319/799 

Exte 1 1793598/529 

Tandy 4900 

Tandy 282 2 11971997309 

Twinhead, , AB5SX, OX. Tandy 4860 179/639 

Twinhead Stmnote 4 199 379, 649 

Ultra 485 Т 9629 
Zens 3865X Notebooks (not the + version) 109 

Zenith Master Sport ZA-300-1 1400 

Zenith Master Sport SL, SLE, 600, 620, 625NL b w 


Телї Super Sport 285, 286E 
ИУ 500 


119 00 

E Bats 11900 
Zenith Z 425LN, LNG. LNP 199379519 
Zenith 2-Star 4/93 119/369 


(for Palmtop & 
Subnotebooks) 
MODEL 
SCSI Type II 


MODEL 

S-HAM Cards IMEG 
Audio Card 

Multimedia Combo, Scund/SCSI 


S-RAM Cards 2MEG 229 


28 8/28 8 Data/Fax Modem 219 

14,400/14,400 Data/Fax Modem 109 anata үү s wd player 
Readwriter Card (15A Slot) 149 турон 260 My Hard Drive 

Lan Ethernet (Coax), (10 Base T) 99 Uu pe li! 340 Mg Hard Orive 629 
5250 IBM Emulatin Card 485 дирип Combo Ethernet + Modem N 28 8 Adapter 43 


FLASH MEMORY 2 Meg-99.00 6 Meg-229.00 —10Meg-34900 — 16Me9-529 00 


| LASER PRINTER MEMORY UPGRADES 


AMOUNT UPGRADED ш E 12 3 $35 4 5 5 5% | € 
Canon LBP 430 - -- 2 - dd o- - 4 um 
Canon LBP 860 - - -© - -=Ñ - = 3 1909 
Canon LBP - - B3B mM - - >- =- -= = = = 
Epson 6000, Action L - „ ein Go m Loc Bu = 
Epson Action Laser 1100, 1600 — - H 8 - - 199 - -MP - 
Epson Action Laser 11 - - = MÀ = = a NE — e= 
8000, 1000 4000, 4100430 – - н - @ - -XF - г са Cu 
иге 1000, 1500. , - - "OW UE E - e - - а 
2, 2+ - - - NE = || e a - „ - 
HP 3, 3D, ЗР, 2P 2р. - = È = e BH - = d o = 
HP 4, 4M, 451, 451МХ - ~ = G - -W ~- = MO = e 
HP 4P, APLUS, AMP - T ш = « PT ЕЕ 
HP 4L - ^ Hi = =. BER = = i 32 
HP 351 - =- B “u = = © - 29 a = 
НР 451 - = = B = «= {5 - -WH a e 
HP 5L - - = «© - = 99 e = WS o e 
моваю - - = = lie с: S LI 
He NN a - © = = fe = _ l = - 
HP 12000, 1200C/P z > = د‎ M.» - 
HP - - =  - SKE - - EN ANNE - 
HP Paintiet X 65 = = = = „Ж 1 - e 4 - 
(BM Loser 4019. 4018E = Eod d 24 44 15 I US 
iB 4029. 4 a 12 MM MEM 
IBM Laser 4039, 4079 - - = GF - - i69 - - M&M = = 
Konsa LP-3110 - - 18 19 T „Ж — 
Ira L, LX. A. RX - =- - “a = =- A - - XH 69 1149 

NEC 85, 97 - = = 98 - = >» - = = Ve = 
400 - = ж ШШ = = «= „ «© « = 
Oki 400E, 400EX, 4106. 430EX ~ - 199 dig = © > » 2 © = e 
Oki 830, 840 - ee = Ж ba = e e a 
Packard Belt PB 9500 E = о = See 9 s e - 
Packard Bell 9815 - - - 189 - -29 - - - = = 
Panasonic 4420/4450 - --W - -A - - - - = 
Panagonle 4310/4430 - e - Ù = e $ u „ > © «= 
yc 44 - - 999 - = = = = >» = - = 
Panasonic 4440, 6410 Se Se > SH SB =f : 
Sharp 9400, 8460, 9600, 9 = BS, 2. - - e > 2 
00, E, Н, 9700, Н = 2 з ЖО, 7 ^^ к 

TI XUPS17/P$35 - с) Ма € 2 oc me с & ЁЁ с E 
Th Mcrolaser Pro E, Powerpro, Pro 600 — - PI - -W - - 4@ - = 
fer SS 2 а 2e - 5 


HARD DISK DRIVES 


CONNER WESTERN DIGITAL 
425MB CPS 425A $146 $17. 


MAXTOR 
S40MB 7540Ay $153 OME АС254й 5 
SOMA CPS540A 166 B50MB 7650 AV 208 50ME 215 
650M0 CFS B50A 205 1.2616 71260 AV 258 1266 AC31200 289 
12GIG CES 1275A 275 18610 ARIEN 389 


Prices & Availability 
Subject to Change 
Without Notice 


Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
Sat. 10:00 a.m. to 12:00 noon 


Circle 155 on Inquiry Card (RESELLERS: 156). 


THE RAID COMPANY 


If only everything in life were as 
easy as installing a RAID system 
with an ICP Disk Array Controller. 
` Various software tools 
such as GDTSETUP and 
GDTMON make a com- 
plex product easy to use. 


Concerning: 


Express Setup, which is part of 
the GDTSETUP program, auto- 
matically carries out the entire 


installation and delivers a fully 
functional RAID system. Even the 
experts will be delighted because ШЕ ' 
GDTSETUP allows any individual em ost Dr Мак 


Diese! Chg. betting Select Controlter 
Dx brille 
drive configuration. The moni- ê Auer sn Coche Dra 


ГИНЕН Physical Dhives 
i KB/s H ш a" Cache Stalistics 


toring program GDTMON serves EEE 2 


. to monitor and optimize EMG dud и 
ER Bs ‘aid iz Delayed Write On 
the subsystem. If you 7 (ok) (Cancel. 


would like to find out Ei a au umo 
more about ICP Disk 
Array Controllers and 
their efficient software § 
tools, please contact us. 55 


Intelligent Computer Peripherals 


I GP 


vortex Computersysteme GmbH * Falterstr. 51-53 
74223 Flein • Germany * Phone: +49-7131-5972-0 
Fax.: +49-7131-255063 • Mailbox: +49-7131-5972-15 
E-mail: sales@vortex.de « Compuserve: 100015,330 


C o m p e t e n c e i n CE GO fA (EF OO Llers 
Circle 163 on Inquiry Card (RESELLERS: 164). 


ВВАМО МАМЕ СОМРАО 


ThinkPad 755CX | Thinkpad 365CD LOW PRICES LEADER tura аван билйн 
Pentium 75MHZ DX4/75MB DISK, active color SINCE 1983 Contura 420c dx4/75 8/420... . $2043 
8/810MB DISK, active color CD rom drive We export with International warranty Contura 420cx dx4/75 8/420... . $2490 
____% 4270 $ са! Contura 430сх dx4/100 8/720. ... $2315 
ThinkPad 755CD Thinkpad Power Е Contura 430cx dx4/100 8/7 ZH. ê $2848 
Pentium 75MHZ PC 850 & 830 Printers LTE Notebook systems 
8/810MB DISK, active color HP DESKJET 340 ............... $299 
$ j | 100mhz, 16 or 33MBRAM, | ip DESKJET 540............... CALL LTE 5000CSTN P/75 8/810..... $4267 
E. Cal 540 or 810 or 1GB disk | | HP DESKJET 600(NEW).......... $279 LTE 5000CTFT P/75 8/810..... $4533 
ThinkPad 701C with or without Windows HP DESKJET 660C $379 LTE 5100CTFT P/90 8/810..... $5066 
rd nii NT/AIX пената —.-.—— 5510 | LTE 5100СТЕТ P/90 8/810+CD. . $5315 
8/540MB DISK, active color $ call trate nn nn mni ы са | | LTE 5200CTFT P/90 8/1.30В... $6199 
Ei. Power PCDesktop | (HP LASER 5Ц(пем).............. $489 Compaq Prolinea E series 
ThinkPad 760C i00mhz/120mhz/133mhz HP LASER 4+/4M ......... $1349/CALL Prolinea P/75 8/630..... $1375 
Pentium ЗОМН2 ' | | HP LASER 4У/4МУ............... са! | |Prolinea Р/75 8/1080 .... $1580 
8/720MB DISK, active color | 16/3270 ram, tgb disk, || Нр LASER 5Р/БМР........... şe25/call | |Prolinea Р/100 8/1080.... 
$ call windows NT or AX — | uo SCANJET 3P/3C.......... $310/899 | |Prolinea Р/120 8/630..... 
ThinkPad 760C PC300 & 700 HP LASER 451/451МХ........ $2775/call Compaq 150MHZ 
Pentium 120 MHZ Pentium 75mhz........... call HP OMNIBOOK | Prolinea & Deskpro XL 
8/720MB DISK, active color | Pentium 100mhz......... call HP OMNIBOOK 400SERIES ...... CALL Call for prices & availability 
$ call Pentium 133mhz......call | | HP ОММІВООК 400SERIES ...... CALL Compaq Deskpro XL 
ThinkPad 760CD IBM PC SERVER HP OMNIBOOK 5000............ Deskpro XL/w P/100 16/1GB..... $3190 
Pentium 90MHZ PC server 300 HP VECTRA PC Deskpro XL P/120 16/1GB....... $3499 
8/1.2GB DISK, active color | PC server 310 HP VECTRA PENTIUM 75MHZ .... CALL Deskkpro XL/w P/133 16/1GB .... $3699 
$ call. PC server 320 HP VECTRA PENTIUM 90MHZ .... CALL ... Compaq Deskpro 
ThinkPad 365C [РС server 500 HP VECTRA PENTIUM 100MHZ ... CALL | =. EX Ub vdd c 
DX4/75MHZ PC server 720 HP VECTRA PENTIUM 120MHZ ... CALL with TIES GORRI ring a ther пе! 
8/540MB DISK, active color З 68 7*1 УТ | HP VECTRA PENTIUM 133MHZ ... SONIS Servers 4 
$ call any IBM ...call HP SERVERS Prosignia 300 Pentium C 
NOVELL اب اسا‎ пен", Prosignia 500 Pentium A 
aee A: P". va aL Proliant 1000 Pentium L 
ОТИ motion. и Proliant 1500 Pentium L 


nies d ils 1399/1399 


El Proliant 4500 Pentium 
ا‎ 1699/1799 LLL 


E SE 2099/2399 UG: Authorized Dealer & Service Center 


m 3250/3450 Box COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 


ACS SYSTEMS 


TOSHIBA 


OPTICAL CD DRIVE 
Recordable CD 


Miscellaneous 


Т2110СТ 0Х2/75 Notebook Hard Drives 


T2100CT DX2/50 „ы — 340MB 2,5". . . .. Domnii $399 Pinnacle RCD 1000 (int)........ $1199 
T2130CS DX4/75 A 9 кө P | 540МВ/810МВ 2.5 $99/650 Pinnacle RCD 1000 (ехї)........ $1366 
T2130CT DXA/75 on motherboar Thinkpad 540MB removable . . . . $475 Sony Sypress 920 (int). ... .. ‚›, 91485 


v 16MB Ram 

v 1.44MB Floppy Drive 

v 1.6GB Hard Drive 

v MATROX 3D 2MB PCI 

y U.S. Robotics 28.8 Fax modem 
v Creative Lab 6X CD Package 
v Microsoft Mouse 

v MAG 17" Monitor 

v Fujitsu 101 keyboard 


$3,299 


Thinkpad 810MB removable . . . . $699 
U.S. Robotics 28.8 Fax 

U.S. Robotics 14.4 Fax 

U.S. Robotics 28.8 Fax (ext) .... $198 
Matrox 3D Millenium 2MB...... $299 
Matrox 3D Millenium 4MB 

1GB hard disk ide 


T2155CDS DX4/75 Sony Sypress 921 (ext) ........ 


T2155CDT DX4/75 
T400CS 
T400CDT 


Sony 1.3GB internal........... 
Sony 1.3GB external. .......... $1853 
Fujitsu 230MB.................. call 


New Prices Рапабої...................... 
Репїшт 

T410CS P/90MHz call 

T410CDT P/90MHz call 


Tecra 700CT P/120MHz.... call 


Mag 17GLSI 17" svga 
CTX 17" svga 

NOkia 17" svga 

Teac 6x IDE CD-ROM 


Printer Special 


Tecra 700CS — P/120MHz .... call Epson Stylus (1 color........... $410 
Call 42 Epson Stylus Color рго......... $719 

P IAM - 
смс odems : for a Qa tor: Herth driven, Widen ome, Canon BJC-210/4100 color. . . $268/359 
14.4pcmcia onfiguration Monitors, CD-ROM, tape drives, Canon BJC-610 color .......... $529 


& prices 


28.8рстсіа CD towers ж ж ж Call for Panasonic, Brother, 


Okidata, Citizen х * * 


Computerlane.. 


ЖҰ 


Corporate Accounts Outside California: 1-800-526-3482 _ Compaq is A Registered trademark о 


Compaq. IBM is A Registered Trademark of 


Volume Inside California: 818-884-8644 • Fax: 818-884-8253 International Business Machines. 
Discounts SSOLIM01 @INTERSERV.COM All vig Prices Reflect A 5% Cash 
Wel 7500 Topanga Cyn Blvd., Canoga Park, CA 91303 иша; Wc iier d 

eicome Hours: Monday = Friday 9-6, Saturday 10-5 Prices Subject to Change Without Notice. 


Circle 139 on Inquiry Card. 


The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble- 
shooter bypasses DOS & tests 


= XUNWETO m 


ae directly for true accuracy. Works 
with Windows, Windows NT, 
Windows 95, Novell, MS DOS, 


ens amm M. mmo d ee 


082, 73 — fully 0/5 independent. Loaded with all the 
tests you'll need to accurately isolate the source of PC 
failures. Priced far below all competitors. Call now for 
ful list of latest features! 


Skylight™ is the #1 rated Win- 
dows diagnostic (PC Magazine) 
that tunes optimizes & trouble- 
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is using 
memory, system re- 
sources, system БЕ - 
metrics, G.D.l. heap usage plus much more 8 
with hundreds of reports! A must for all 
Windows users! Call now for full list of 
features! 


LANDesigner™ is the first 
network design software that 
makes creating and installing a 
network easy, fast and inexpen- 
sive! Exposes protocol viola- 
tions. Issues warnings where 
designs lead to spec violations, 
installation problems or outstrip 
Site power and cooling. Provides 
reports for bill of materials, installation sequence, instal- 
lation time estimates, tool requirements, Spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 


When Windows crashes 911 BACKUP will restore 


system files and configuration information auto- 
matically, it even ensures the total restoration of 
program groups, icons and system settings. 

A must for every Windows user! ($40 value) 


This offer is limited so call now! 


RESCUE Data Recovery Soft- 
ware" is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
including data from compres- 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu- 
able data. Call now! Don't wait until your data is lost! 


ПАТ 1 


c. 


Emm 
ABrivePro 


—224 ; 4 


DrivePro™ provides fast, pre- 
cise installation and mainten- 
ance for any hard drive. Over- 
ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 
can be installed in less than 60 
seconds. Allows the use of IDE 
drives with MFM/RLL or ESDI drives in the same system. 
Retrieves the manufacturers' recommended specs from 
the drive itself, plus much more! Call now for full list 

of features! 


The Micro House Technical "=? 
Library™ on CD-ROM is com- 
piled from over 50,000 pages of 
technical hardware manuals! 
Contains complete configura- 
tions, specifications, diagrams, 
settings, component locations 
and other vital hardware tech- 
nical information all at your 
fingertips on CD-ROM. Includes main boards, gaga 
network interface cards, hard drives, control- | : 
ler and 1/0 cards. A must for any service 
department. Call today for special pricing! 


MICRO HOUSE 
IXOCIGICICIGOOBEEUCDEUIOB 


o bodan WA dw Ww 


Тор 100 Best 
CD Roms of “94 


The Discovery Card™ is the 
first tool to accurately resolve 
any IRQ or DMA conflict. 

18 L.E.D. lights (11 for all 
interrupts and 7 for all DMA) 
immediately report actual 
usage thus saving time when 
configuring, upgrading or 
debugging PC's. Software 
alone cannot detect DMA usage and is often wrong 
when reporting IRQ conflicts! Call now, save time 
and end the frustration! 


Ludi b Gj 
hla tant i ir diaanostic kil ' 
{НЕ (UU! ii Jl uli UU SUL f 


The Alert Card™ is the only 
add-on card that monitors and 
diagnoses power and temper- 
ature changes in a PC or File 
Server. L.E.D. fights and an 
audible alarm alert you 
whenever a system's power or 
| | temperature goes out of a safe 
=) operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. А must for every file server to pinpoint problems 
before they occur. Call now for complete specs! 


Don't throw away expensive 
motherboards, use PocketPost™ 
to debug dead PC's. Feature 
packed diagnostic add-on card 
displays В.І.0.5. Р.0.5.Т. codes 
and tests 9 critical bus and clock 
signals. 300+ page manual has 
all the B.1.0.S. manufacturer 
codes you need to isolate the 
source T. failures. Includes detachable logic probe for 
optional component level testing. Call today and start 
saving money! 


Free Technical Support o Next Day Shipping o Performance Guaranteed 


«Т, га و‎ | Yl 
(800) 653-4933 
es = 


International: (81 3( 539-7283 ө Fax: (813) 531-0200 


BBS#: 813-535-9042 • 


nternet: ALLMICRO @IX.NETCOM.COM 


AllMicro,inc. 
18820 U.S. Hwy. 19 N, #215, Clearwater, FL 34624 


© 1995 AllMicro,Inc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner and The Alert Card are trademarks of AillMicro,Inc. 
Ail Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. BM 


Circle 142 on Inquiry Card. 


Circle 161 on Inquiry Card (RESELLERS: 162). 


•15" & 17" large screen Monitor Ergonomic 


layout of control panel with intelligent А Special Choice 
“Si com tea ER for Multimedia Application 


e Innovative options include a multimedia 
base designed to fit all PC monitor 


ACTION provides a full 

range of monitors to choose from. 

А special recommendation is the 17" home 
computer monitor with a large screen at 
reasonable price. For more information, call 
us today. 


ACTION ELECTRONICS CO., LTD. 


Head office 

Action Electronics Co., Ltd. 

198, Chung Yuan Rd., Chung Li industrial Zone, 

Tao-yuan, Taiwan, R.O.C. 

Tel.886-3-451-5494 • Fax.886-3-452-0697 

Taipei Sales Office Tel.886-596-5955 • Fax.886-2-5928 138 

U.S.A. Office 

Action Computer Technology Inc. Tel.909-444-| 300 • Fax.909-444-1308 
European Office 

Axion Technology GmbH  Tel.49-2166-9527-0 • Fax.49-2166-9527-27 


€ DG rz agb wenn n се 


with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 
Call A for free catalog ^ Access up to 256 CPU's from a single keyboard, monitor, and 
€ Print servers mouse. ServeView is our best-selling switch, has every feature 


* Data switches AS Ж, | Ж. 
+ Keyboard/video control you can imagine, and installs in minutes. Compare price, fea- 


800-333-9343 tures, performance, quality, and support and you'll find Rose 
can't be beat. 


Р.О. Box 742571 @ Houston, Texas 77274 Call us to discuss your application (2) 2 ROS i 


TEL 713/933-7673 € FAX 713/933-0044 or to receive your free information kit. P ELECTRO NICS 


196 BYTE JANUARY 1996 Circle 153 on Inquiry Card (RESELLERS: 154). 


Single Board Computers 


«Pentium PCI/ISA CPU cards for processors up to 120MHz. | 

| ePCI/ISA Pentium boards with on board SCSI-II, Enhanced 
IDE, High Speed Serial Ports, and Enhanced Parallel Port. 

«486 CPU cards available in both ISA and PCI/ISA bus. 

«486 computer boards with on-board VL SVGA & optional 
SCSI-II interface. 

€ISA or PCI/ISA backplanes from 4 slots to 14 slots. 

«Complete custom configured rack mount systems available. 


Complete line of 
PC Rack Mount Products 


Enclosures 
Keyboards 


Visit our Xn Sie alee beat кекир апа و ا‎ at: 


Computers Monitors 


Custom Designs Printers 


LINCE A a | al IO ы” ы 5 

or ет us rb rtec © ix.netcom. 
m ^ & Mage In RACKFAX™ 

"I— USA (408) 734-9374 


Fax-On-Demand System 


Call for free catalog 
500-72 19-7654 
BS єс. INC. 


1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 


Circle 170 on Inquiry Card. 


Advertisement 


Rack Mount Enclosure with TFT LCD 
The RME-180 8 slot computer enclosure 
features a built-in 9.4", 4096 colors, active 
matrix TFT LCD display. The display which 
requires no special cards or drivers, connects 
directly to standard VGA cards. The 
enclosure contains a 250W power supply and 
is supplied with equipment slides. A 14 slot 
version (RME-184) and complete computer 
systems are also available. 
RECORTEC, INC. 1-800-729-7654. 
Circle 167 on Inquiry Card. 


Rack Mount Keyboard with Mouse 
The RMK-111S industrial rack mount 
keyboard combines a reduced width 101 key 
keyboard and a 400dpi serial touch pad 
mouse. For maximum accessibility and use, the 
mouse is centered between the "G" and "H" 
keys. A palm rest is built into the keyboard for 
a comfortable typing position. The RMK-111P 
with a PS/2 touch pad mouse is also available. 
Both models are only 1.75 inches high. 


RECORTEC, INC. 1-800-729-7654. 
Circle 168 on Inquiry Card. 


Rack Mount 17" Ultra VGA Monitor 
The RMM-237 is a rack mounted 0.26mm 
dot pitch 17" Ultra VGA color monitor. The 
rack mounted monitor also has a FST, dark 
glass, non-glare tube and INVAR mask. It 
contains a microprocessor based digital 
control system with a maximum non- 
interlaced resolution of 1280 x 1024. The 
rack mounted frame is constructed of rugged 
14 GA steel while the back of the monitor 
is fully enclosed in an aluminum housing. 
RECORTEC, INC. 1-800-729-7654. 
Circle 169 on Inquiry Card. 


Circle 159 on Inquiry Card (RESELLERS: 160). 


IF YOU NEED UNIX” 
YOU NEED TO CALL 


Whether your operating system choice is UNIX, Windows ™ 95 or Windows NT, 
Softway America has the products you need to make the "open systems" connection. 


UNIX OPERATING SYSTEMS 
MKS ToolKit UnixWare Personal Edition 


UNIX tools for Windows The price-performance leader in PC UNIX 
Hummingbird Maestro NFS SunSoft Solaris x86 


UNIX file sharing for Windows The power of a Sun workstation on your PC 
X Inside’s Accelerated-X BSDI Internet Server 


The world's fastest 32-bit Windows X server The industry standard for internet servers 
Microsoft Windows NT WordPerfect for UNIX 

The ultimate 32-bit computing shal World-class word processing for UNIX 
Specialix NT MultiGrafix ils | Specialix Intelligent Serial 1/0 

Multi-user Windows NT High speed connections for UNIX 


As always, Softway America offers unbeatable prices, free support on all products and a "no questions asked” 30-day 
money back guarantee. Pre-installed workstation and server systems also available. Call now for our complete price list. 


Softway America, Inc. © P.O. Box 2821, Evergreen, CO, USA 80437 с Softwava 
Tel: 303-670-5345 • Fax: 303-727-7618 © Email: sales@softway.com SES 


All registered trademarks and trademarks are the property of their respective owners. Ameriea 


ollution Solution. 


This symbol identifies = چ‎ | down" when not in use. 
high performance E i 


energy-efficient 


Be part of the solution. 
Start buying Energy 


computers, moni- Star™ equipment 


tors and printers today. To receive 
a list of available 
products, call 
the Energy Star™ 
Hotline at 


202 775-6650. 


that save you 
money and 
reduce air 


pollution by 
“powering EPA POLLUTION 


" It dun Saye 


S епоси gou адисе (77? ' Special Prices far 


JDR Microdevices’ 3c 
| To recelve these special 
1850 SOUTH 10TH STREET, SAN JOSE СА 95112-4108 KA A wee 


tli: JDR Microdevices: 


These internal CD-ROM drives make 
multimedia affordable, and they're MPC 
compatible too! The MPC standard 


PC PRODUCTS 


allows multimedia presentations to AND ELECTRONIC 
properly play on your computer. You'll COMPONENTS 
enjoy crisp, clear sound and avoid CALL US 
the skip and stutter other drives 

TOLL-FREE! 


could experience. 


16-bit PC compatible 
ATAPI drive 


5-1/4" internal drive is 


MPC, Multisession 457 А Ч. ! 
Photo CD, High Sierra . AE eras 


and ISO 9660 ‚ 
This Timex wristwatch tea- 


compatible 
i tures a special link that down- 
TEKS tenal SUNET loads data from your РС to 


maximizes throughput the watch. Includes an Indi- 
Uses your existing glo nightlight and is water- 
АТАР! compatible IDE card Рр ie 


© Hold the wristwatch in 
ы bott сш front of your monitor to 
and mini-Sized 01565 download data to it! 
Includes IDE drivers and CDROMI-4 600kB/sec quad speed ... $168.53 | € Handy appointment, 
audio cable for SoundBlaster CDROMI-6 900kB/sec six speed ....... .. $299. 93 


900kB/sec | . 
SIX SPEED 


&/ | 


phone, to-do lists, more! 
DATALINK ..................... $99.95 


чш 


x 
Seagate PM! MCT Plug and Play 
Hard Drives AM] Network Card 


Part # Type Size Speed Price 


1MX9-70X3 1Mx9 1MB 70ns $45.95 Now is the time to Ideal for Windows 95--supports 


1MX9-60X3 1Mx9 1MB 60ns $46.95 
4MX9-70X9 4Mx9  4MB 70ns $184.95 


| the Plug and Play standard for 
easy installation; combines 
all three Ethernet connectors. 
| € 16-bit PC compatible ISA; , 

Novell NE2000 plus Plug А 
and Play compatible 


© Uses IRQ2-IRQ5, oF 
| IRQ9- IRQ12 and IRQ15 


upgrade to a new, 
high-quality, high- 
capacity Seagate 
hard drive! | 
As low as 25$ a meg! 


Fast ATA and Fast SCSI-2 
drives accelerate performance 
ST-5850A 850MB, 11ms, Fast ATA-2, 28¢/MB $239.95 
ST-51080A 1.08GB, 11ms, Fast ATA-2, 25¢/MB $269.95 
ST-32430N 2.1GB, 11т, Fast SCSI-2, 42¢/MB $849.00 ———— — 


Fari # Type Size Speed Price ‘y 
1MX36-70 1hixS6 AME 70s $179.95 
4MX36-70 4Mx36 16MB 70ns $689.00 
1MX32ED0-60 1Mx32 EDO 4MB 60ns $179.95 | 
2MX32ED0-60 2Mx32 EDO 8MB 60ns $329.95 


Examine Hardware 
During Boot-Up! 


Using the Intel Triton chip set, these motherboards are prepared 

to deliver performance into the future! 

© 75MHz, 90MHz, 100MHz, 120MHz or 133MHz Intel Pentium 
Processor with 16kB internal cache memory and Triton chip set 

€ RAM expandable on board to 128MB, with 4 SIMM sockets, 

using standard or EDO 1M x 32, 2M x 32, 4M x 32 or 8M x 32 

70ns 72-pin SIMMs in multiples of 2 (OkB installed) 


In addition to monitoring 
Power On Self Test 
(POST) codes, this 

card also dis splays 
| DMA and IRQ activity. 
16-bit PC compatible 
ISA card 


Supports BIOS’s that ET 
generate POST codes اک سرس‎ 


Includes AMI diagnostic tad 
AAU cre O NE $159.87 


$82944940009b00dqünb9yu»suPuv0OpPPdd óodétadantueótobptetu osse $559. 00 


$20999442€099940029P090062999992440PD05900913€022400G220 


9$8906232909099*99909995D90090P9DA990)PPDPO00O0GOTPhOR99OP 99 


saudr$üdnenonantótrprodéuezzsééusdée?tnudQuddànbsbPbaunetosn $899. 00 


uli. DM 
i "T Local/l Es 
T Sales 1 3 800-538-5000 Toll-Free Fax Ordering  Local/International 24-Hours-A-Day 
Ee 1-800-538-5005 1-408-494-1400 By Phone or Fax 
TERMS: For shipping & handling inclade $4.29 for ground & $6.99 for 2nd day air. Orders aver 1 Ib. and foreign orders may require additional shipping charges—tontact our Sales Dept. for the amount. CA residents must include 
applicable sales tax. Prices subject to change without notice. We аге not responsible for typographical errors. We reserve the right to limit quantities and ta substitute manufacturer. All merchandise subject to prior sales. 


A full copy af our terms is available upon request. Items pictured may only be representative. JDR, the JDA logo, JOA Microdevices, and the MCT logo are registered trademarks of JUR Microdevices. Modalar Circuit Technolagy 
is a trademark af JDR Mictodevices. Copyright 1995 JOR MICRODEVICES. Dther trademarks are the property of their respective owners. 
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| For a FREE Catalog call 408 730-0673 


SERIAL/PARALLEL 
RS-232/422/485 • 


Circle 216 on Inquiry Card (RESELLERS: 217). 


/О ADAPTERS 


Dual Serial 


Quad Serial * Serial/Parallel 


16550/16650 Buffered UARTs 
Flexible Address and Interrupt Capability 


Ask about our new PCI I/O Products! 


* Made in USA * Lifetime Warranty 


* Unlimited Techni 


Globetek, 


cal Support 


Inc. 


3505 E. Royalton Rd. Ste. 160 • Broadview Hts., OH 44147 
800-229-4640 e 216-526-8550 e Fax: 216-526-8817 


t | 


T 


inigi n 


2 23 


tr 


ье 


ey 
УДА 


D 
00 


ty 
i 
R 


"» 
2 
a 
" 


e 


Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 
e inventory * warehousing 

* security • asset tracking 

' field inspections 

and virtually any application 


Videx 1105 N.E. Circle 
503-758-0521 * 
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Videx, TimeWand, DuraWand, TouchProbe, and OmniWand are registered trademarks of Videx, Inc. GCO582 


У 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


requiring data collection at the Iw. 

Work site. pd нани 
Q- Call for a free ыз эп 
ж «e information kit today! T 


Blvd., Corvallis, OR 97330 
Fax 503-752-5285 


Circle 180 on Inquiry Card. 


ч. The Right Tool 


Build powerful CTI 
в applications with the 
ee пем Challenger 


Telecom Series 
wi DSP Technology 


2 ^e 
ee 


Pick the voice board with power. Our sophisticated 
2, 4, or 8 port models provide the best tools for 
building success. Used in applications such as: 


• Call Logging  Tele-conferencing 
e Int'l Callback/Debit Card • Telemarketing 
e Vaice Mail/Messaging • Auditex 


• Automated Attendant 
• Fax back/On-demand 


Get on board Computer Telephony Integration 
(CTI), the fastest growing technology segment. 
Call today for more information! 


e Т1/Е1 Interface Support 


Tel (703) 648-0585 
Мем —— | о (703) 649-9430 
огсе CHOICE} Email newvoice@plonetcom.com 


Circle 186 on Inquiry Card. 


um: Computer Telephony: 
NOW pice Cards 
Developer Kits 


ғ a leader in Computer Telephony Integration 
platforms, PIKA is not only redefining technolo- 
gy standards but also the standards of vendor 
commitment to СТІ software developers, 


Contact us to find out about our latest offering ч 
in DSP based multiline voice cards.with devel 
oper kits for DOS, Windows 3.1, Windows:38 9. 4 


PIKA TECHNOLOGIES IN У Г, 
E 

Kanata, Ontario KAM 2A8, Canada D 

Tel: 1- 613- 531. 1555 -— 

Fax: 1-513-591-1488 "d 

Email: pia infogipika.ca 


155 Terence Matthews Cres... 


Circle 184 on Inquiry Card. 


Rhetorex 
Voice Processing boards 
make CTI a — А 


If you're asking "what's 
СТІ” you're missing one 
of the hottest new 
technologies going. 

Computer Telephony - 
Integration links PC- 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex™ 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


rg 


RHE TORE 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners. © 1993 Rhetorex, Inc, 


Circle 178 on Inquiry Card. 


CONTROL 


>. / 
Fs 
nw 


MasterConsole® 


if [= and І money 


* Keyboard/Mouse Emulation 


* 2 - 64 Computers 


* Any mix of PCs; * AUTOSCAN™ 
PS/2 & Serial Mouse * Front Panel & 
* Add Mac & Sun Keyboard Selection 
m =o æ * Remote Access to 150’ 
— x. * Desktop or Rack Mount 
ES See us at Networks Expo in Boston 


Feb 13-15, 1996, Booth 92017 


LL TOL J = JU 
RCI Europe (31)-10-458-6673 RCI Taiwan: (886) 2-218-1117 
fax (31]-10-451-9610 fax (886)-2-218-1221 
Call RCI for local phone numbers of International Dealers in: ® 
Argentina, Brazil, Chile, Denmark, Finland, France, Germany, ~ 
Ireland, Italy, Japan, Korea, Lebanon, Mexico, Netherlands, Slovenia, 
Switzerland, Syria, Turkey, United Kingdom, Uruguay 
International Dealers Inquiries Welcome RCI 
RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874-5274 
10-1 Пепе Court, Belle Mead, NJ 08502 m salesQraritan.com m http://Awww.raritan.com 


30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY 


Circle 206 on Inquiry Card (RESELLERS: 207). 


LET YOUR COMPUTER DO THE TALKING! 
tal Automated Attendant 


integrates major ce/Fax Mail plus Bl Unlimited Audiotex 
performance software. PC-AT/386/486 based. Ш Voice Mail 
Rhetorex, New Voice, Dialogic, Bicom, Pika, rm IB Talking Yellow pages 
to 32 voice lines andupto 8 fax lines г M Telemarketing 

| Ш Fax Mail 


ird ware + Software Ki 
ОРИ lines, 818-368-4566 or Ш Fax-on-Demand 
ware o E Fax Broadcasting 
, B Date/Party lines 
Bi Int'l Call Back 


10801 ЖО Ave., fuere CA 91326 USA 
| | (Resellers/Dealers/OEMs/Private labels are welcome) 


Circle 200 on Inquiry Card (RESELLERS: 201). 


FA ү \ Ши | awe Î 
in INTO TIN. "Vni 
Voice Mail 

Auto - Attendant 

Fax - On - Demand 
Programmers’ Tool Kits 


For $ales & Information CALL: 


j | F1 
2 Prd (3 4 Lp ms 


D, ICE, AE SK 


{Developer/ OEM packages mr VISA-MC-AMEX--COD 


TALKING TECHNOLOG 
7125 Atlantic Avenue, Alameda, “California, 94507 
Voice: 510.522.3800 Fax: 510.522.5556 

Circle 179 on Inquiry Card. 


ST RVIEW e» 


with just 1 Monitor Keyboard nd Mouse 
! Supports SVGA, УСА, and түт" Monitors 
Keyboard or pushbutton CPU selection 
Autoboots Keyboards and mice ($V421) 


• Cascadable 


Rack 
Mount 
Available 


Listed Price Applies to CSA/UL model 

USA/Canada: 800- 265- L 844 (ext. 231) 

France: 0-590-3661 / UK: 0-800-96- 

Fax: (519) 438-6555 / Intemet E- ^ ERR computer @onlinesys.com 
| 61-41 EuropearvInternational Distribution 


COMPUTER } T T use Fax or Intemet 


cance * Hong Kong Visa/Mastercard/American Express 


Circle 192 on Inquiry Card. 


[мён], Built in m 
e Rack Ey а - 386 " Dunl Pentiums 
æ Rack mount Chassis - Up to 20 Slots 
Custom Design & Modifications available 
= Rack mount Monitor - Up to 20" 
* Rock mount Cherry 10] Keyboard 
= HDD / CD-ROM Enclosure - Hot Swoppable 
e NEMA 4/12 ОШ 


| 20 Slot Hot Swap Redundant PS Single Board © 


o 386/486 /Pentium - (5 / fils AS / VESA / PCI 
A ir ets оа e Possive Backplones - fram 3 slots to 20 slots 
408-452-9200 © 408-452-9210 FAX Segmented Backplane Available 


CALL or FAX for Full Catalog 
2032 Be ring y Drive ° Сар CA 313] 


Circle 198 on Inquiry Card 
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сй | 
MkSystems * сав 4 Monitor. & Moniter Enelexures | 
HEN board: Backplanes = CPU Cards & More 


| PEntivm CPU С 


|| REAR eat any Price! 
| eeu ser Quolityl 
= ‘Up fo 150 MHz CPU 
| Шөн i "Twp 1o.812MB On Board Memory 
| hil | || f Buitt-in Adaptec 2940 PCI SCSI Controller 
(ШШ © Bullf-in PCI Enhanced IDE Controller 
| | Майећез of 386 & 486 CPU Cards also available! 
s Вестон Chassis | 


(ШШ 
шү 


i 
о 
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Circle 189 on Inquiry Сага. 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19x7'x17" $131 


Rackmount VGA Monitor $531 
; ; Rackmount Monitor Shelf $113 
Industrial standard PC © Available for private label Rackmount Cherry Keyboard Drawer $200 


packages from ELMA are: ФРС! backplanes 
€ PENTIUM, 486, 386 single 
€ EMI/RFI shielded board computers 
Ө IP 54 (NEMA-12 front panel) @19" keyboards 
© Available for passive © 19" enclosures for desktop 
blackplane or motherboard monitors 
© PC packages in numerous @ 19" drive units to accommo- 


versions date drive mechanisms 
2468 Armstrong Street, Livermore CA 94550 


ELMA Electronic Inc. 
ELM A 44350 Grimmer Blvd., Fremont, CA 94538 
Phone (510) 656-3400, Fax (510) 656-37 
шы нада an (510) 447-2030 FAX: (510) 447-4559 


Circle 208 on Inquiry Card (RESELLERS: 209). Circle 182 on Inquiry Card. 


RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 RMS486SX- 33 $915 
RMS486DX-33 $1136 АМ53869Х-33 $665 


RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOAROS ~ EISA/ISA 486, 4865X, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS — High Quality Cherry KB 
RACKMOUNT SWITCH ~ Video/KB up to 12 CPUs 
RACKMOUNT CABINET — Modular from 21° to 96* high 


Exclusive International Distributor Program now Available 


WNS VALLEY 


TECHNOLOCY ІМС. 


Industrial PC Solutions 


Rackmount PCs 


Y T — ® се“ E 
= ENCLOSURES — 
. lar 286, 486 & Pentium Шош ке SELL 
i F 
KEYBOARDS | SNS Industrial Workstations 
MONITORS < yes PE rd 
DRIVE ENCLOSURES We Бапе Display сә MN 
from $300 
Monitor: 
10" Super VGA " | 
Color from $650 паіо ап а di ital VO: 
Keyboards: 
Drawer, Shelf & 
Panel from $85 
Excellent Air Flow & Cooling 
Accepts Most Motherboards and Passive Backplanes Са! 800-800-6889 to 
Rack & Desk Models Up fo 20 Slots 9 Rugged, Modular Construction receive a FREE 100- 
200, 300 & 400 Watt Supplies, UL, CSA, TUV @ Made in U.S.A. page Solution Guide for 
your OEM or system 
3 INTEGRAND negation ree 
for descriptive == a E 
brochures, prices 
mm or applications 8620 Roosevelt Ауе, • Visalia, CA 93291 ADVANTECH. 
= assistance: епа 
а= | 209/651-1203 rax 209/651-1353 Sunnyvale, CA 94086 
Y | | 408-245-6678, Fax 408-245-8268 
FT | PCT» IBM • 388/486 Pentium" Intel * Drives and computer boards not Included. 


Circle 174 on Inqulry Card. iu | Circle 171 on Inquiry Card. 
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250 MSPS A/D Card 


h 
a, 


PCI BUS 


Available!! 


iR 


CSLITE 8 bit, 40 MSPS $595 

CS250 8 bit, 100 MSPS $3500 
CS2125 8 bit, 250 MSPS $4995 
CS1012 12 bit, 20 MSPS $4995 
CS6012 12 bit, 60 MSPS $6895 


U.S Prices listed. international prices may vary 


' Gage Applied Sciences Inc. 
5610 Bois Franc, Montreal, QC, Canada H4S 1A8 

From outside North America, call +1-514-337-6893 
Fax: (514) 337-8411, BBS: (514) 337-4317 


E " Р 


567-GAGE 


1-800- 


Circle 173 on Inquiry Card. 


Portable 


e Our new DSP-based, 1M sample/s 
Data Acquisition 


portable digitizer offers the 
fastest notebook PC-based data 
acquisition available. its SS&H 
and programmable low-pass filter 
options accommodate a variety of 
transducers. DOS, Windows", 
and icon-based software support 
included. From $2,495. 


(216) 439-4091 * Fax (216) 439-4093 


lOtech, inc. 

25971 Cannon Rd. 
Cleveland, OH 
44146 


FREE 1996 Instrumentation Reference 
and Catalogue 


The National Instruments 1996 catalogue features new versions 
of the company's LabVIEW®, LabWindows®/CVI, and HiQ® 
application software products. Other new software products 
include Measure™, a new spreadsheet add-in for direct data 
acquisition and control and VirtualBench™, a family of 
Windows-based turnkey virtual instruments. New hardware 
products include GPIB, ОАО, and VXI interfaces for PCI-based 
computers; new PCMCIA interfaces; new MXI-2 interfaces; and 
serial interfaces for industrial communications applications. 


National Instruments 


6504 Bridge Point Parkway, Austin, Texas 78730 
(512)794-0100 (800) 433-3488 (U.S. and Canada) 
Fax: (512) 794-8411 E-mail: info@natinst.com 
WWW: http://www.natinst.com 


Circle 176 on Inquiry Card. 


MICROSTAR 
LABORATORIES: 


d the onboard intelligence company 


DAP3200e™ with onboard DX4 


! High Speed I/O 
» Digital Signal Processing 
Multiprocessor Systems 
» Most PC Software DLL, VBX, Delphi 
› DAPtools for HP VEE  DASY Lab, LabVIEW... 


206-453-2345 — 206-433-3199 fax 
info? mstarlabs.com — ww w.mstarlabs.com/mstarlabs/ 


Control Loop « 1 ms 
! Windows, OS/2 Warp 
! External Expansion 


LOW COST/FAST A/D BOARD 
Model AD-8HS0AT for PC/AT ISA Bus 


m 50 MSPS, 8 bit 
$3,595 with 1 MB 

m Up to 4 MB Memory 

m Versatile Function 


m Easy Programming ! 
m Free Demo Program i 


Worldwide agent - Sci Tran Products 
1734 Emery Drive, Allison Park, PA 15101 U.S.A. 
Tel: (412) 367-7063 Fax: (412) 367-7063 
Headquarters - Thamway Co., Ltd. 
3-9-2 Imaizumi, Fujishi, Shizuoka 417 JAPAN 
Tel: (0545) 53-8965 Fax: (0545) 53-8978 


Circle 194 on Inquiry Card. 


Custom Fast 20 SCSI Tools 
SCSI Vue"Active чес: 
Terminator " Optional 


! Improves SCSI Bus Performance 
› Less Errors; More Reliable Data Transfer M 
' Diagnoses Problems * Analyzes Signal Quality " @ 
Features: 

» Active Regulation * Supports 68 Pin, 50 Pin 
e Status Indicators e Gold Contacts 


20 & Ultra SCSPeampatible 


Fast 
pd SCSIVue"Gok 
k^ "sees Diagnostic Cables 


* No Loss Of Important Data 
• Faster Performance * Test Cable Integrity 
Features: 

e Diagnostic Indicators ¢ Large Ferrite Filters 
* Triple Shielding (Unique Cable Design) 
« Double Gold 20u" Plated Connectors 

* Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSI Vue” Teflon 
Custom Internal Cables 


Benefits: 
Less Errors, Ultimate Performance 
e Silver Wire Improves Signal Quality 


Ea, 
Features; 


rm E 2 E 
From: 
1. 


Cel] 
EN 


e Perfect 90 Ohm Impedance Match 
• Triple Pronged Connector With Gold contacts 


sce: - SCSIVue" Active 
£5. Digital Switch 


Benefits: 
* Share SCS! Devices Between 2 Computers 
* Attach up to 14 Devices to 1 Computer 


Features: 

* 2-1 Active Digital Switch/Repeater 

* Regenerates SCSI Signal for Long Runs 
гапе vvteceitean, The SCSI Solution Company 
3101 Whipple Rd. * Union City, Са. 94587 e Ph: 510-471-6442 e Fax 510-471-6267 


Circle 202 on Inquiry Card 
(RESELLERS: 203). 
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ZERO DOWN TIME SERVER SOLUTION 
| w/ Hot-Swap Redundant Power Supply 

18 Bay File Server Case 

° 8 Open Drive Bays 

' e Removable Motherboord Rack 

• 3 System Cooling Fans 

Hot-Swap Redundant Power Supply 
e Load-Sharing Design 

e Power Fault Alarm/LED/Signal 

e N+} Redundancy 

Also available other Server & RAID Cases 


e ANTEC 


INCORPORATED 


2859 Bayview Drive, Fremont, CA 94538 
(510) 770-1200 ext 313 Fox (510) 770-1288 


Circle 193 on Inquiry Card. 
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PENTIUM 
processor . 


“sensan aat 


EEA 
. 


Built-in 2x CD-ROM drive, 16-bit 


stereo sound, 2 speakers, & mic, 


Huge 11.3" Dual-scan Color screen, 
video accelerator & 2mb VRAM. 


(Optional: 10.4” TFT Active Matrix). 


Two type Il PCACIA slots, serial, 
parallel, MIDI, PS/2, & infored. 


1 year parts and lobor warranty, 
Extended warranties available. 


8mb RAM (maximum 32mb) and 
256K level 2 cache. 


520mb removable PCI EIDE 
HD (up fo 1.368 available). 


PS/2 Glide Point & Joystick. 
3.5" removable floppy drive. 


Micro International, Inc. 10850 Seaboard Loop, Houston, Texas $ 
77099, Top quality merchandise with excellent service and support d 
since 1984! Member of Houston Better Business Bureau. Dun & f 
Bradstreet listed. Fax (713) 495-7791 Hours: 8-6 Monday-Friday. } 


“Pentium is a registered trademark of Intel Corporation. 


Circle 183 on Inquiry Card. 


g Q rrr 
| SIMMVERTER " 
| The easy and affordable way to convert your SIMMs ! 


For only: ; 9? Z9». 


4/ Converts four 30 pin SIMMs to one 72 n SIMM. та 

w^ Guaranteed to work іл any PC system using 72 pin SIMM sockets. 
V Works along with other 36 bit and even 32 bit SIMMs. 

w^ 4models to choose from to fit any system (Tall, Short, Front and Back). 
w' Designed in the USA (Patent pending). 


| To Order call p! -800-440- 7406 САМО. | | 


cali Br апо і dis St би itor | Ir ипе: 5 welcome | TECHNOLOGY. INC 


- SimmVerter 30 : Four 30 pin to One 30 pin SIMM adapter. € Se ok hie me 


P" - SimmVorter 72 : Two 72 pin to One 72 pin SIMM adapter. Ph. 403-486-8) 
* Add: $5 for shipping and handling and sales tax where applicable, — Pax. í 


че Circle 214 on Inqıdry am 
(RESELLERS: 215). 


L Also available 
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SIMMST a E 


Convert 30-pin SIMMs into 72-pin SIMMS. 
Add diu SIMM slots to your system. 


Fg А Play In Ar lion 
ABÊ, Ра nium m ar c gmpati: Ju 
Baky Таап 
Wl fil istud аЙ sspst err 
Оп beard logie ICs 

m= Each кй iedecdualy 15180 
ете warranty 
Мапа ance 1:523 


* B00: 208-7120 


http: Parii وای ااا‎ eom 


1751 Socond MR T “ ‘York, NY 10128. Tel i 2121410 597 


At Boxlight, you get the 
exact system for your 
needs, We have over 50 
models in stock, so you 
aren't limited to just a 
few products. Your order 

is shipped in less 
than 24 hours, 
worldwide. Buying 


Boxlight ColorShow™ 1200 - 
presentation equipment 
doesn't get any more 

convenient. And our 


30-day money-back 
guarantee means 


LAL 
AU,U d P: 


theres absolutely no risk. 3 
So why wait? Pick up the 
phone. Call today! 


4:800-762-5757 


Sern re ИТЕШҮ" Tarde S EEN р 
A pepe ete ee | ee eee FO 7 m ed dump Fal ЕЛО 


| 
Handan nega seid 


BSBOXLIGHT 
| | о: RECT 


nc 


• Turns a SCSI tape drive into a Logical "disk". 

* W orks with Windows 95 - Long file names. 

e CODEBLUE™ Disaster recovery for Windows 95. 

* TDWIN GUI for Windows 95. 

• Backup & Secondary storage. 

• Random Access Tape files 

« Read/write files directly to tape. 

se Supports SCSI DAT, 8MM, QIC 

e Crash Guard protects your data 
DAT/DDS-28MM,QIC 

ADFI-Hewlett-Packard JetStore/SureStoro - Colorado Power-Tape/DAT - 


Conner - Contemporary Cybemetics-Exabyte - Legacy - Mountain - PCM - 
Sony -Tandberg- Tecmar-WangDAT- WANGTEK- others. 


ТТТ as i | | HEWLETT 
C6omputing M id U (PACKARD 
SureStore Tape 


We make tapes work like disks! Referenced 


Voice 715-235-3388 * 715- 235-3818 Fax 


Solution 


Circle 185 on Inquiry Card. 


IF WE DON’T SELL IT, 
IT’S NOT WORTH 
LOOKING AT. 


PANELIGHT iS YOUR ONE STOP SHOP FOR ALL 
LEADING BRANDS * SALES, RENTALS, & LEASES 
MONEY-BACK GUARANTEE * OVERNIGHT SHIPPING. 


PANELIGHT OFFERS 
THE BEST IN SELF-CON- 
TAINED LCD PROJEC- | 
TORS, LCD PROJECTION CALL 
PANELS, SUPER-BRIGHT PANELIGHT FOR 


ou 
OVERHEADS, MULTI- FREE CAT TAE 
MEDIA MONITORS, AND 


ACCESSORIES FROM THE 1-800-726-3599. 


WORLD'S LEADING MAN- кү RE x. 
UFACTURERS; HITACHI, 24-HR. FAX: 415-986-3817 
IN Focus, PROXIMA, 

NEC, NVIEW, POLAROID 
AND OTHERS. 


PANELIGHT DISPLAY SYSTEMS, INC., 
Р.О. Box 180940, 
SAN FRANCISCO, CA 94119, 
OR CALL 415-772-5800. 


élight 


LAY SYS IG INC. 


Circle 195 on Inquiry Card. 


Smaller than a 
., credit card 


ape 


Develop reliable 


multi-tasking systems е 

in hours, not weeks, i gem K 

with the new Micro G™ Y е дә у сес на 

EasyStart Kit. Beginnners TE · 

and experts alike will love our ‚== А 
simplified version of С. The kit includes: Byte, Oct. 95 


| Micro G controller with 32K RAM, 128K flash EPROM, 
14 bidirectional digital vos, and one analog input. 
| > Prototyping board with switches, LEDs, beeper and low-pass filter 
| > Dynamic C EasyStart;" our integrated development environment 
(editor, compiler, and source-level debugger) for Windows 
> Schematics, reference manual, power supply and cables 
It’s everything you need to start serious development. Only $279. 
1724 Picasso Ave. Call our AutoFAx 
Davis, СА 95616 916.753.0618 from 


916.757.3737 your FAX. Request 
916.753.5141 Fax data sheet #35. 


Circle 181 on Inquiry Card. 


Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/C++. 


C- -Engine™ Prices start at $119 Qty 1, еи ОЕМ 


• 3.6x2.3", 24 1/0, 3 UARTS, 3 timers 2 counters 
* Upto 512K SRAM, 512K EEPROM, ines "c 
e 11 12-bit ADC , 3 mA standby, САЯ 
Battery, RTC М. ii ا‎ ч | 
* Networking, C library, T. "a: 
Development kits 


[TERN 
216 F St. #104, Davis CA 95616 USA 
Tel: 916-758-0180 Fax: 916-758-0181 


Internet Email: tern&netcom.com 
ftp//ftp.netcom.com/pub/te/tern 


Circle 196 on Inquiry Card. 


The AuthentiCard is a low-cost, handheld, 
DES-based, personal authentication token for 
both optical and numeric challenge/response 
and electronic signatures (via PC or telephone). 


The programmability of security parameters and 
on-screen messages offer a maximum of flexibi- 
lity to fit the into existing user 
interfaces and terminology ortoicustamize it for 
‚ specific applications. 


Tools available for integration of AuthentiCard 
іп existing networks and systems. 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


| FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 


Circle 177 on Inquiry Card. 


А  PC/Moinframe/Miai Information Exchange 


* Tape Transfer and Format Conversion 

* EBCDIC € ASCII Data Manipulation 
; * AS/400, TK50, and 4” QIC Drives 

* UNIX Tar and DEC Save Set Options 

* Reselier Inquiries tnvited 


Quicxlory " Tape Duplication 


j !  READ/ WRITE 9-TRACK 
E) 3480 •8ММ ° DAT on 
YOUR PC NOW! 
(#77) 848-2077 м 


V SHAFFSTALL 1-800-248-3475 


" CORPORATION 


FAX: (317) 842-8294 


Circle 204 on Inquiry Card 
(RESELLERS: 205). 


Media Conversion Systema Since 1973 


JANUARY 1996 BYTE 205 


q 4 4 
-— ATIA ac 


il, LING -— 4 | 


[== NL EIE MARKETIN 


i MT тате 


The = 5 is a work station data entry/display terminal 

for on-line shop floor data collection into PC/AT/PS-2 systems. 

The unit is one of a family of such terminals which feature LC 

| | displays for operator prompting and data entry via sealed touch 

| | keys or an optional barcode scanner or badge reader 

| (Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


|COMPUTERWISE. 


302 N. Winchester * Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 


Circle 172 on Inquiry Card. 


Unix is flour and water. ДЕ)... 


Linux is that... 0 EXT 
PLUS the eggs, You already know iam am | 
|| sugar, frosting, that Linux is one of the world’s most 
oven. fridge advanced, 32-bit Internet-ready, GUI, multimedia, 
| at multi-user, multi-tasking operating systems. But did you 


Kitchen, house, know that WGS Linux Pro™ is more complete, more 
garage and stable and better supported than other Linux CDs? 
neighborhood. 
| аппогпао And It's yours for Just $69 - 30% off the regular $99 price! z 
l m OCT Order today by calling: 1-800-234-7813 Ф 
= = | асса For questions and additional information, call 303-699-7470 È 
-— ORKGROUP а Te: 303-699. 
| = SOLUTIONS INC. PO. Box 460190 = Aurora, CO 80046-0190 = Tel: 303-699-7470 a 


Fax: 303-699-2793 в intemet Mail: info@wgs.com = http:/www.wgs.com 
Circle 197 on Inquiry Card. 
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ovell’s CN 


ASSESSMENT 
SOFTWARE 


plus Ue а 


1 Мп Wann: Е 21 Conforms to Novell's 


ur ЧЫ „А. А... е паш ви NEW СМЕ Dn 
гп 


4 RA iM 

announced April ti, 1995 
> Train all your LAN managers COURSES COVERED 
for one low price. m NetWare 3.1x Administration 


> Study in the convenience NetWare 3.1x Advanced Administration 
of your home or office. NetWare 3.1x Installation & Configuration 


Learn at your own pace. | NetWare 4 Update 


Service and Support 
Save hundreds of dollars c 
compared to live instruction! Networking Technologies 
m TCP/IP 


Six months free on-line support from 
live instructor via BBS included. 
50 South Main, Pleasant Grove, UT 84062 
801-785-7900 ext, 28 


Circle 190 on Inquiry Card. 


CGM 


for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Is 
installed and functions as a standard MS Windows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 


HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSlview was developed for Microsoft for use with 
Word, Powerpoint, etc. and is available as both an enduser 
application and a developer DLL. 


Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CGI) standards our GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 


l M Standard EMATEK GmbH 
Subbelrather StraBe 17 
D-50823 Cologne, German 


y 

Phone: +49-221-512074 

(Е [МАМЕ С 666 
Email: gsscgi@ematek.de 


Circle 187 on Inquiry Card. 


Sf 5 PER MONTH 
—€— UNCENSORED! 


File Edit View Go Bookmarks Options Directory Help 


T к= à è web bRowsth c 


WEB BROWSER 


EWS & INTERNET 


merancect SERVICES hil Is 


ESCAPES FINANCIAL JOBS 


Why pay through the nose to access the Internet with those big, bland 
on-line services? (Especially since they censor what you can see and до.) 
e|DT believes you have the right to unregulated & uncensored information & entertainment. 
For $15 monthly we deliver unlimited and uncensored usage with free customer support. 
We also provide free Netscape™ the ultimate WEB pa with к> Slip/PPP account. 


ePlus, it's always a local call. INUTE ^HARGE 
To sign up call anytime: XT. ОСА СА! 


1-800-743-4343 [I] ancoris 


° For 56k or T1 call 201 883-7932 . 


Learn C++ & Windows-Based Programming... 
Simply, Quickly! 


With the ОМІ Learning fF 
Series™ you can learn 

C/C++, object 

technology and 

Windows™-Based pro- 

gramming quickly and 


conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series™, 
C/C++ Series" 
OOA/OOD Series", 
OLE Series" 


Each series: $249* (reg. $400) 
Any 2 series: $399* (reg. $750) 
Any 3 series: $549* (reg. $1050) 
All 4 series: $649* (reg. $1300) 


LAN version: Call 
* Limited Time Offer 


800-6789-OML 


Circle 188 on Inquiry Card. 


MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: 805-373-8116 


-Automatically transimi 
LL to X 


http://www. Tri 


Call for detalis è 

KUREO TECHNOLOGY L 

303-3600 Gilmore Way, _ ! 

Burnaby, B.C. VSG 4RE CANADA 

Tel: (604) 433-7715 Fax: (604) 433-3393 


inq @intransnet.bc.ca 


Circle 210 on Inquiry Card (RESELLERS: 211). 


Something Missing? 
Complete your BYTE collection by ordering Back Issues today! 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 


December 


Windows '93 


B Guide Summer 93 
B Guide Fall '93 


Special 
Issues 


Special Issues U.S. Delive 3. 00 Foreign $4.00 
1990 — 1996 U.S. Delivery 36 6.50 Foreign $8.50 Canada & Mexico $7.00 
All issues prior to 1990 U.S. Delivery $3.00 Foreign $4.00 


All checks must be in U.S. funds and drawn on a U.S. bank. 
The above prices include postage in the U.S. 
Please indicate which issues you would like by checking(*) the 


boxes. Send requests with payment to: 
URE ® 
Rl a 


Charge: Г] MasterCard 


Back Issues, One Phoenix Mill Lane, 
| Peterborough, N.H. 03458, (603) 924-0281 


О VISA C American Express 


Card 4 


Exp. Date 
Signature 


Name 


City 
State Zip 
All orders must be prepaid. Please allow four weeks for delivery. 


A Division of The McGraw-Hill Companies 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section phone and fax number. 2"x2'4" ad has more space for RATES (Jan. 1995) 
organized by product category to help readers locate descriptive text (850 characters is the maximum recom- 22 sn A. 
suppliers. Each ad has Inquiry numbers to aid readers mended). ues issues issues 


requesting information from advertisers. DEADLINE: Ad copy is due approximately 2 months — tad $731 $701 $614 
AD FORMAT: Each ad will be designed and typeset by prior to issue date. For example: November issue — 2"xV'À" 2ads/issue — - 584 
BYTE. Do NOT send logos or camera-ready artwork. closes on September 8. Send your copy and payment 3ads/issue — = 556 
Advertisers should furnish typewritten copy. 2"x1'4" to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix lad $1,462 $1,402 $1,228 


ads can include headline (23 characters maximum), de- Mill Lane, Peterborough, NH 03458. For more  2"y2" 2ads/issue ~ = 1318 
scriptive text (300 characters is the maximum information call: Your BYTE Sales Representative (See З ads/issue – - 1 
recommended) plus company name, address, tele- Listing pg. 213) or FAX: 603-924-2683. «COLOR — Add $100 PA 


| ACCESSORIES | | BARCODE | BAR CODE | 


SVGA Splitters 


Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monitors - Guaranteed 

Works with ali УСА, SVGA, and RGB monitors 
Supports 1280 x 1024 ~ MADE IN USA 

» Special VGA extension cables to 250 ft 


HALL RESEARCH 800-959-6439 


Santa Ana, CA (714) 641-6607 


Inquiry 451. 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 20f5, 128, UPC/EAN, Code 39, etc. 

External or Internal attachment on PC 

Wand, CCD, Stot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100-- Configurable Options 

Supports USA & International Keyboards 

2 Year Warranty, 30 Day $$ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with CCD Scanner – $599 

Complete with Laser Scanner – $655 

Complete Wand only Reader— $329 


Worthington Data Solutions 
3004 Mission Street e Santa Cruz, CA 95060 108-458-9938 
800-345-4220 


+ + + + + + + + + YX HH X 


Portable Reader 
* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
| tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

ж 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

ж Reads 2015, UPC/EAN, 128, Code 39, etc. 

ж 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

ж 64K Complete with Steel Wand – $799 

* Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street « Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-9964 800-345-4220 
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Labeling Software 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRIGHT for WIndows- 


$295. 
30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


RF Terminal 


Communicates 2 way to Serial Base Station from 
150-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight — 12 oz. 
with batteries. Base Station — $795. 

Terminal — $1095. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 
Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Seríal Input Devices 

» Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-In Inventory Programs 

» Up to 250 Programs Can Reside in Memory 

» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

» Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 
Uses Enhanced Decoding Algorithms 


Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


Reads All Popular Bar Codes (16 types) 
Reads HIGH, MEDIUM, & LOW density codes 
Auto-Discriminates Between Bar Code Types 
Easily Programmed with a Bar Code Menu 
Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 
Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 
Complete Unit with LASER Scanner — $645 
Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 649-4452 (817) 571-9015 FAX (817) 685-6232 
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Bar Code Printing Software 


LabelWorks tor Windows 


» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25926-40096), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


¥ Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


Bar Code Library DLL 


Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $549. 
StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 


800-552-2331 (in US) 
Inquiry 452. 


CAD 


| Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Piace, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 453. 


` CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISAMC 
• Controls up to six step motors simultaneously. 
* Linear and Circular Interpolation. 


* New features to accommodate machine control. 
* Easy-to-use DOS device driver. Super Manual. 


* CAD-CAM interface available. 
, 1422 Amold Ave. 


ope Corpo tion 
Ability Systems ут, PA t9001 (215) 657-430 
FAX: (215) 657-7815 


Inquiry 454. 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM Inc 
102 Greenwood Ave, Wyncote PA 19095 USA 
+1-215-572-9831 / +1-215-572-9832 fax 
1-800-8-CDROMS 


Inquiry 455. 


INTERNET on CDROM! 


GAMES for DAZE 2 CD Set ....................... $30 
X2FTP Archive, hundreds of games & demos! 

WORLD WIDE WEB Catalog on CD-ROM .....,...... $30 
See the Web without being on-line! 

LINUX Developers Resource 4 CD Set ............... $25 
Complete OS, Source Code Slackware & more! 

MOGO-TIFF CORO nn cain. ls eomm nw owe seven acest $99 
Complete development sys, 100% OSF/Motif 

INTERNET Tools СО-НОМ........................ $30 
Networking tools & utilities for DOS & UNIX 

BSDisc (NetBSD & FreeBSD) ...................... $35 
Ready to use formats with install scripts 

Mou c]R2tolo AP $ 


SOURCE CODE CD-ROM :,..................... 

4.4 BSD-Lite, XIIR6, MACH, Andrew Windowing 

PERL A TCUTK CD-ROM ........................ $35 
Utility lang + command lang & toolkit for X- Windows 
STANDARDS 2 CD б$еї........................... $30 


RFC's, IEN's, CCITT/ITU Bluebook, Windows Sockets 


MC, VISA & AMEX 1-800-800-6613 
| tel: +1-520-526-9565 
InfoM 


AQIC fax +1-520-526-9573 
P.0. Box 30370, Flagstatf, AZ 86003-0370 info @infomagic.com 


Inquiry 456. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 
Call NOW: 1 (800) 482-1866 305-597-3980 


Inquiry 457. 


WALNUT CREEK CDROM 


Cica MS Windows. 4000+ Windows programs, games, 
drivers, fonts, shells, src. Quarterly updates 

Hobbes 0$/2. 600 MB current Free & Shareware drivers, 
app's, etc. 05/2 Mag's product of the year! 

Slackware Linux. 2 disc *OFFICIAL* Slackware 2.3. 
Intemet's favorite. Quarterty updates 

FreeBSD. Rock solid Berkeley Unix for PC w/src 

Simtel MSDOS. 2 discs, premier Free/Shareware 

Ready-to-Run Hobbes. Installed emacs, GCC 

Source Code. 650 MB mostly C. UNIX & DDS 

Intemet Info. 17,000 doc's. FAQs, FRC's, & IEN's 

Ada. 2 discs: Ada compilers tons of src & docs 

Nebula for NEXTSTEP. 650 M8 Quad-Fat programs 

Scientific Library. Technical shareware. DOS/Win 

Space and Astronomy. 1000's NASA images & data 

C User's Group Library. C source code & articles 

POV-Ray. Ray-tracing images, src, documentation 

CDROM Caddies. Lifetime Guarantee 


All our products are unconditionally guaranteed! 


1-800-786-9907 
4041 Pike Lane, Ste D-213, Concord, CA 94520 
+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom.com htip://www.cdrom.com/ 


Inquiry 458. 


COMMUNICATIONS. 
Frame Relay, X.25, BSC, HDLC, SDLC, PPP 


Rock solid, compliant, inexpensive and robust PC APIs and 
router implementations. On board protocol support reduces 
PC overhead. 

„ For MS-DOS, Windows, Win NT, Unix, 05/2, Netware and others. 

* Routers interconnect any PC systems or LANs. 

e Cards for 56kbps to T1/€1. 

* Powerful management and test utilities. 


Sangoma Technologies Inc. 


(800)-388-2475 * (905)-474-1990 * Fax: (905)-474-9223 
E-Mail: dm@sangoma.com * Web: www.sangoma.com 


| COMPUTER BOOKS | 


BOOKS FOR PROFESSIONALS 


Easy online searching & ordering in our online stores 
& electronic catalogs. Computer books from 300+ 
publs. On the Web, htip://www.compubooks.com/. On 
CompuServe, GO CBK. Worldwide shipping by UPS or 
USMail. MC/Visa/AmEx/Novus/JC8 cards. FTP catalogs 
from ftp.compubdooks.com/ books. 


CompuBooks™ Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


|. COMPUTER MEMORY 


WE'LL PAY YOU FOR YOUR OLD MEMORY 
Simms, Dips, Laser Printer, 1 Megx8, 4 Megx9, DRam Chips 
— ANY MEMORY — 

All Memory Has Value! Don't lat your old memory collect dust 
Call or fax what you have available 


1-800-718-7755 
THE MEMORY LIQUIDATORS 


"The company that buys memory back" 


531 Main St., Ste. 1174, Ei Segundo, CA 90245-3060 
Ph. 310-676-3074 Fax 310-676-3076 


DATA RECOVERY | 


We Can Save It! 


Ali Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIvESAVERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 459. 


DATA RECOVERY | 


The Leader in Data Recovery 


© Expertise in virtually every operating system 
& media storage device. 


€ 24-Hour support & emergency services available. 
€ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 
MN: 1-800-872-2599 * CA: 1-800-752-7557 
DC: 1-800-650-2410 * Europe: +44 (0)181 974 5522 


Inquiry 460. 


DATA/DISK CONVERSION 


WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 


Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-357-6250 


Shaffstall Corporation (Рах) 317-842-8294 


317-842-2077 


Inquiry 461. 


EDUCATION 


B.S. & M.S. in COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to eam your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnoila Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 ° 1-205-323-6191 


EMBEDDED CONTROLLERS 
v/ MAKE A DATALOGGER FAST! 


TDS2020 - the ideal low-power micro-controller 
for building a datalogger, From only $199 (100s) 


¥ Fast development with high-level Forth- no emulating! 
¥ Application software library provided - easily tailored! 
¥ Save to b/b RAM, PCMCIA cards or mini hard drive! 
¥ Take 10/12 bit analog signals. digital or ASCII data! 
Call today for details: (716) 425-3753: -3835 (fax) 
SAELIG CO. 1193 Moseley Rd. Victor, NY 14564 


Inquiry 462. 


| FLOPPY DISKETTE | 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 


* We are a manufacturer licensed by Sony Corporation. 
* Dur disks are all 100% Tested and Certified Error Free with guaranteed 


Clipping Level. 
* Available thoy 2HD, 200, video tape, CD jewelry box. 
* Dur own brand MEGA, OEM or bulk pack are also available. 
* Duplicators & wholesalers are welcome. 
YHC Cassette ind. Ltd. INMARK IND. LTD. 
75 Saintsbury Square 1A Man Foong Industrial Bldg. 
Scarborough, Ont. 7 Cheung Lee Street, 
MIV 3K1 Canada Chai Wan, Hong Kong 
Tel: i" P 321-1179 Tet: eed 5582203 
Fax: (416) 321-8451 Fax: (8522) 8973700 


Inquiry 463. 


FOREIGN LANGUAGES 


Foreign Language Software Leader 
Largest selection of Translation, dictionary, language 
learning, fonts, word processing, OCR etc. from any 
company! Best prices, Satisfaction guaranteed! 
Free 52-page Catalog. 


http://www. lainet.com/CLR 


Character Lan e Resources 
800-900-8803 FAX 310-996-2303 
2130 Sawtelle Blvd. Ste. 304A, Los Angeles, CA 90025 | 
Inquiry 464. 
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THE BUYER'S MART 


HARDWARE 
Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, ‘Government, and 
Educational Buyer since 1985. 


APPLE II^ & MACINTOSH? 
SYSTEMS • PARTS • EXCHANGE REPAIRS 


Call for a Catalog.. 800-274-5343 


INT'L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 465. 


HEWLETT-PACKARD 
Buy — Sell — Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 466. 


E-mail : sales@dasher.com 


International 


Marketers: 


CAPTURE YOUR 
SHARE OF THE 
WORLDWIDE 
IT MARKET! 


Now you can reach millions of buyers 
for your products through the Global 
Ad Network of 21 leading computer 

publications across the globe! 


Call Global Ad-Net 
Te: 603-876-4311 
Fax: 603-876-4196 

Bs RS NS 
$ DM £ L. 


Inquiry 467. 


LANS 


Little Big LAN 


The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via serial, paratlel, or Modems 
Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 
Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


Inquiry 468. 


MANUFACTURING SOFTWARE 


Manufacturing Sofrware 


E-Z-MRP™ is complete material requirements planning 
software for the PC. Includes bill of materials, material 
planning make/buy calculation, capacity planning, purchase 
orders, labor distribution, job costing, physical inventory, 
AutoCAD interface, and more. The best entry-level 


manufacturing solution. Complete for $2,995. Special Lite 
version for $995. Call for information. 


Manufacturing 


® 
Alliance Software 
(800) 490-2520 (805) 565-5126 


Inquiry 469. 
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MOTHER BOARDS 


SPECIAL PROMOTIONAL PRICING FOR SURE 


WINDOWS 95 PENTIUM MB & CPU 
intei Pentium “Endeavor” MB Intel Pentium "Zappa" MB 
* Triton Chipset * Triton Chipset 
ж Accepts 90/100/120/133 MHz  * Accepts 90/100/120/133 MHz 
* Vibra 16s Audio Built-in * Plug andPlay BIOS 
ж Built-in EIOE, О ж Built-in EIDE, 1/0 


ж Piplined Burst Built-in ж FREE COOLING FAN 
Only $550/$570/$630/$790 Only $450/5480/$530/5700 
M. С. T. 


PH: (510) 670-0637 FX: (510) 670-0790 


Inquiry 470. 


NETWARE . 


NOVELL SPECIALS FREE SHIPPING 


NOVELL UPGRADES UP TO 60 % OFF LIST! We wil best of match any 
advertised PRICE. Bring us your best deal!!! Visa — Mastercard 


800-373-2485 . VANDY MICRO CORP 


Fax: 714-768-1063 Tel: 714-768-1595 


Inquiry 471. 
PROGRAMMERS TOOLS 


The Fastest xBASE Engine... 


for C, C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper 
and dBASE files. CodeBase is portable between 
DOS, Windows and UNIX! Includes client/server 
option as well as data-aware custom controls and a 
visual report writer! 


FREE 30 day trial 
Call Sequiter Software Inc. for details! 
Phone 403 437 2410 FAX 403 436 2999 


Inquiry 472. 


SECURITY 
EVERLOCK Safe-D EVERKEY 


CPU-Lock * CD-ROM Lock » Serialization * 
Registration • Date & Execution Limits • 
Window 95 * 3.11 * DOS 


Az-Tech Software, Inc. 
Leaders in Software Security 


Call Today For More Information! 
Phone: (816) 776-2700 Fax: (816) 776-8398 


Inquiry 473. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Software Copy Protection with NO Hardware Key and NO Disk Key” 
CrypKey is software copy protection that is 
* completely secure from any disk copy program 
* completely compatible wtih MSDOS, MS WINDOWS, 
WIN 95, WIN NT 
* completely compatible with CD-ROM, BBS, or Internet 
distribution! 
* customer friendly — no disk key, no hardware key, less 
support calls 
CrypKey can increase your software sales by allowing you to 
sell your program 
• by increments — sell add-on software options or levels to 
your customers 
• by number of runs — e.g. sell 100 calculations for $100.00 
* by time period — e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers тога options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd. — engineering and 
software since 1972. 
Kenonic Controls Limited 
7175-12th Street South East 
Calgary, Alberta, Canada T2H 286 
(403) 258-6200 * fax: (403) 258-6201 
INTERNET: crypkey@kenonic.com 


Inquiry 474. 


SECURITY __ 
Cop's CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Intemet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


CRYPTO-BOX'" Locks in Your Profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience in effective software protection. 

@ microprocessor controls ID codes, memory, dynamic 
algorithm and high speed data encryption 
@ remote access to passwords and counters 
@ license metering in networks: single key per LAN 
MARX International, Inc. 
20 Executive Park West, үсү 2027, Atlanta, БА 30329 
404-321-3020 1-800-MARX-INT tac 404-321-0760 
Visit our Home Page: http://www.marx.com 


Inquiry 475. 


KEY LOCK™ SECURITY 


Software Piracy Prevention — Survival 13 years proves 
effectiveness of powerful mullilayered security. Algorithmic 
response, programmable memory, counters, lease control, 

remote update. DOSAWINDOWS/NT/WINDOWSSS5/UNIX. Low 
pricing ($13.95/1000, $18.95/100, $21.95/50, $24.95/25, 
$29.95/10, $37.95/2). No startup costs. No ID on devices. 

Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS 
3187 E. Otero Cire, Littlaton, CO 80122 
1-800-4KEY-LOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 476. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Softwarel! From manuals and binders to mailers and shippers 


LABELS * LABELS • LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


FREE CATALOG»** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 477. 


SOFTWARE/BUSINESS 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 


FREE 30 day trial 
Computer Keyes Tel -206-776-6443 
21929 Makah Rd., Fax: 206-776-7210 


Woodway, WA 98020 USA: 800-356-0203 


| SOFTWARE/ENGINEERING 


Analog/Digital Simulation! ! 


* Windows, NT, DOS » Model Libraries, RF, Power 
a Power Mac, Macintosh s More Than 5000 parts 
* IsSpice4 Real Time SPICE • Waveform Analysis 
* Mixed Mode Simulation — * Full SPICE programs 
* Schematic Entry starting at $95. Complete 
| * New AHDL Modeling Kit! systems, $595-$2595 
Р.О, Box 710 San Pedro, CA 90733-0710 tu i 
(310)833-0710, FAX (310)833-9658 InTUSO 


Call for your Free Demo and information kit. 


Inquiry 478. 


SOFTWARE/GRAPHICS | 


The Ultimate Imaging Toolkit 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 
TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, PNG, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 
Guaranteed to read all raster images in existence 
in the listed formats! 
x import, export, scanning, conversion, compression 
x Printing, display, image processing 
xc Support all languages 
з Fax formats and multi-page images 
xc Rotate, zoom, scale, color reduction 
x: Thumbnails, sharpen, special-effects 
x Multi-Platform Support: 
Win 3.x,Win95\ NT, DOS, DOS 32, VBX, OCX, 05/2, FoxPro, 
Sun 05, Solaris, HP-UX, AIX, SGI, SCO, Mac, PowerMac 
x Pro Gold versions for Windows as a DLL, VBX, OCX 


Win 95\ NT, OS/2, UNIX and Macintosh platforms. 
AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Weslborough, MA 01581 
TEL (508) 898-2770 FAX (508) 898-9662 
Compuserve: GO ACCUSOFT — http://www.accusoft.com 


Inquiry 479. 


Autodesk's DWG OEM 


@ Programmers’ Toolkit to Read/Write AutoCAD DWG 
& DXF Files. 

@ Object oriented, modular, database-like access to 
CAD data. 

@ View, Print, Plot and Pick Modules. 

+ Available for C/C++ for DOS, X-DOS, Windows, Sun, 
and other Unix systems. 


Autodesk OEM Sales 


1301 Marina Village Parkway, Alameda, CA 94501 
Phone: (510) 337-7203 Fax: (510) 523-2880 


Inquiry 480. 


View in g 


‘View’ enable your application with the most extensive 
viewing libraries — Viewing & Conversion Enabling 
Technology. Add viewing capabilities for over 150 file 
formats within your Windows application in a matter of 
hours. The same technology used in AutoVue® and 
other leading viewing and document management 
software. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-644D 


Inquiry 481. 


LEADTOOLS 


Tbe comprehensive imaging development toolkit for 


BITONAL, GRAYSCALE & COLOR! 


Easy to Use! Integrating LEADTOOLS is quick & easy by 
single-function implementation. One call loads/saves 
supported formats. 

Saves you time! With LEADTOOLS, you get example 
source code! 

Performance! 30+ image processing features all 
optimized for speed. 

Ultimate Control! Our experience in the software toolkit 
business helped us create 2004 high level functions to 
cut development time. 

Comprebensive Solution! Supports 40+ file formats 
including JPEG. 

Different Coding Styles! Get the advantage of using 
LEAD's registered class, MFC, OLE Custom Control 
(OCX) & pure C/C++ code. 


Call today for FREE imaging application bulit 
with LEADTOOLS 5 


800-637-1835 


LEAD 
TECHNOLOGIES 


INCORPORATED 


704-332-5532 ( Fax) 704-372-8161 CIS: “GO LEADTECH" hitp-//www.leadtoots.com/ 
Inquiry 482. 


` SOFTWARE/GRAPHICS 


c/c NEW RELEASE © cic 
TG-CAD Professional v.6.0 


For Win 95, Win 32, Win NT, Win 3.1 A 2D & 3D 
library of CAD routines (16 & 32 bit versions) for ‘C 
programming. Draw, Fill, Shade, Dimension, DXF, 
Fonts, Color & more included. Free Demo & 
Technical Paper available. 


P.O. Box 9411 52, Plano, Texas USA 75094 

D S Fax 1-214-423-7288 Pho 1-800-635-7760 
ВВ5: 1-214-881-9322 

DISK SOFTWARE INC. 


Inquiry 483. 


SOFTWARE/SCIENTIFIC _ 


VTgX Scientific Desktop Publishing 
• Scalable Fonts • Font effects • Typeface customization 
* Equations • Tables • Graphics * Foreign languages 
e Multi-lingual spell & hyphenation * IDE • On-line help 
* Dos, Dos-32 and Windows versions * From $199 

“ТЕХ of Tomorrow" -Notices of AMS, March 1991 

Call now for a FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 484. 


SOFTWARE/VOICE/FAX 


Computer Telephony 'C' Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. 
Also available: Windows based apptication generator. 


Tel: 514-835-3124 Fax: 514-835-4772 BBS; 514-835-5945 
Fax-On-Demand: 514-835-2216, E-mall: ggagnonQG cam.org 
Check our home page: http://www.cam.org/-ggagnon 


ae WINDOWS 
FREE INTERNET* 


217-322-1111 


Full Access 28.8K 8/N/1 
All Nodes Services FREE 


*You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 485. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, internet Access 


and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (r/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 486. 


SECURITY 


THE ULTIMATE SOFTWARE SECURITY 
€ STOPCOPY family = UNCOPIABLE copy protection 
9 STOPVIEW software encryption 
© NETLIMIT network license metering 
® DOS, Windows, Macintosh, OS/2, support 
€ No source code changes required - for ANY of our 
products in ANY environment 


© Our products destroy ALL of our competition 
© Call for FREE demo disk, or to discuss our products’ 
MANY options 
ВВ! Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
800/TRY-ABBI * 800/879-2224 * 301/871-1094 « FAX:301/460-7545 


Inquiry 487. 


The BYTE Deck mails to a select 
group of 275,000 BYTE 
subscribers who are proven 
direct market buyers. 

In fact, BYTE subscriber surveys 
show that many readers prefer to 
buy through the mail order/ 
direct channel: 


Direct Channel Preference for 
Purchases of: 


Peripherals 83% 


Computer Systems 81% 


Networkine 


Source: 1995-1996 Subscriber Study 


The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with more 
than 1,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 
organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 


Call Brian Higgins today at 
(603) 924-2596 or 

fax your order to 

(603) 924-2683. 


BVIE/DELK 
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ADVERTISER CONTACT INFORMATION 


To order products or request FHEE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 
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142 ALLMICRO 195 
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CONVERSION 32-33 
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ANTHRO CORP 106 
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Phone No. 


800-NET-3COM 
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800-223-4277 


800-223-4277 
800-653-4933 
800-800-6889 


401-788-2797 


800-800-4APC 
dpt A2 


510-770-1200 
axt 313 


800-325-3841 
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ext 906 
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800-801-9400 


800-8-BAYNET 
ext 013 


512-218-3868 


800-331-2266 
ext 301 


800-356-5794 
ext 1537 
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800-336-6464 
50436 


800-762-5757 
603-924-9281 
603-924-9281 
603-924-9281 
603-924-2533 
800-924-6621 


http-//www.byte.com 
http://Awww.byte.com 


800-394-4122 
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PAQFAX 


800-487-4838 
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Phone No. 
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KYOCERA ELECTRONICS INC 35 
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LA TRADE 192 
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800-232-6797 
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800-433-3726 
416-535-3555 
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800-827-3998 


516-435-1199 
800-864-8008 
800-295-1214 
800-376-5119 
800-967-5667 
208-465-3434 


800-899-0435 
dept YU6 


800-7 19-5577 
dept 7JW 


800-MSPRESS 
206-453-2345 
800-654-4160 
508-746-7341 
603-465-2830 


310-325-5202 
512-794-0100 
703-648-0585 


508-460-3456'* 


610-941-9600 


800-4-NUMEGA 


800-6789-OML 
909-468-3750 


800-726-3599 
415-726-0280 
508-624-6400 
800-TCP-3130 
613-591-1555 
714-727-3300 
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800-999-1278 
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800-447-7694 
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310-392-9851 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 


Information You Need - FAST! 


YES! I want FREE product information from the following advertisers 


FAST: › 


i Fill out this coupon carefully. Please print. А. My company profile is best described as; (check one) D. Please indicate which specific fields of 
1 1 О Corporate end user interest are important to you: (check all that 
IN Ul RE BY M AIL 1 2 C Computer/communications manufacturer apply) 
Q : 3 О Reseller/distributor/OEM/integrator/consultant 
А Hd „сыш ا‎ шшш... 4 [3 Other (please describe): 19 O Mobile Computing 
Enter your name and : ш = 20 C] Application development 
T a r _ س ن ا‎ 21 О Client/Server 
Н : Tie | 
address at right. $T 8, My job function is best described as: (check опе) е пиана 
o | 5 O Company Management C] Video Conferencing 
Then circle the i Company 6 C IS/MIS/IT Management 24 O Multimedia 
А А 1 7 О Systems Engineering/Integration 25 ÛJ РС Telephony 
Inquiry numbers that 1 8 O Departmental Management (nor-[S/MIS) 
: Address 9 C Technical Services Support E. Do you influence the purchase of the 
correspond to those 1 10 [J Other (please describe): following products or services for your 
а 1 organization? (check all that apply) 
on the advertisement : dianat | 
. : C. My responsibilities require that | be involved with the following 26 С Computers/peripherals 
ог ВҮТЕ article, and : operating system environments: (check all that apply) 27 O Software applications = 
м F 1 11 O DOS 28 C] Remote/wireless communications 
mail this postage- i 121052 29 OLAN hardware or software 
i Gi t 13 O MacOS 30 Û Internetworking hardware, 
paid card. | 14 O UNIX (any, including Solaris) Software, or services 
Н 15 О Windows 
„къ ————— ——À 5-8 
- 17 D NetWare 
! Phone 18 C Other (please describe): January 1996 
FASTER: | merece e TY 
E 1 Fax Valid unti! March 31, 1996 


INQUIRE BY FAX 


Security 52 


Enter the ; | Advertiser Inquiry Numbers 
information as 13 596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612 
; H 20 30 613 614 615 616 617 618 619 620 621 623 624 625 626 627 628 629 
described above, 37 47 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 
then fax thi 54 64 647 648 649 650 651 652 653 654 655 657 658 659 660 661 662 663 
en тах tnis 71 81 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 
d to: Н 88 98 681 682 683 684 685 686 687 688 689 691 692 693 694 695 696 697 
сага to: : 105 113 114 115 116 698 699 700 851 852 853 854 855 856 857 858 859 860 861 862 863 864 
122 130 131 132 133 865 866 867 868 869 870 871 872 873 875 876 877 878 879 880 881 
800-571 [730 : 139 147 148 149 150 882 883 884 885 886 887 888 889 890 891 892 893 894 895 806 897 898 
156 164 165 166 167 899 900 901 902 903 904 905 906 907 909 910 911 912 913 914 915 
173 i81 182 183 184 916 917 918 919 920 921 922 923 924 926 927 928 929 930 931 932 
: 190 191 192 193 194 198 199 200 201 202 203 204 | 933 934 935 936 937 938 939 940 941 943 944 945 946 947 948 949 
; | 205 206 207 208 209 210 211 215 216 217 218 219 220 221 | 950 951 952 953 954 955 956 957 958 960 961 962 963 964 965 966 
: | 222 223 224 225 226 227 228 232 233 234 235 236 237 238 | 967 968 969 970 971 972 973 974 975 
i | 239 240 241 242 243 244 245 249 250 251 252 253 254 255 
ы | | 256 257 258 259 260 261 262 266 267 268 269 270 271 272 | Editorial Inquiry Numbers 
m i | 273 274 275 276 277 278 279 283 284 285 286 287 288 289 
: | 290 291 292 293 294 295 296 300 301 302 303 304 305 306 | 976 977 978 979 980 981 982 983 984 985 986 987 988 989 990 991 992 
: | 307 308 309 310 311 312 313 317 318 319 320 321 322 323 | 993 994 995 996 997 998 999 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 
INQUIRE ON i | 324 325 326 327 328 329 330 334 335 336 337 338 339 340 | 10101011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 1024 1025 1026 
E | 341 342 343 344 345 346 347 351 352 353 354 355 356 357 | 10271028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 1041 1042 1043 
THE INTERNET : | 358 359 360 361 362 363 364 368 369 370 371 372 373 374 | 10441045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060 
t | 375 376 377 378 379 380 381 385 386 387 388 389 390 391 | 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 
Access BYTE's t | 392 393 394 395 396 397 398 402 403 404 405 406 407 408 | 1078 1079 1080 1081 1082 10831084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 
t | 409 410 411 412 413 414 415 419 420 421 422 423 424 425 | 10951096 1097 1098 1099 11001101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 
1 t | 426 427 428 429 430 431 432 436 437 438 439 440 441 442 | 11121113 1114 1115 111611171118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 
home page at: E | 443 444 445 446 447 448 449 453 454 455 456 457 458 459 | 11291130 1131 1132 1133 11341135 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 
= | 460 461 462 463 464 465 466 470 471 472 473 474 475 476 | 11461147 1148 1149 1150 11511152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 
WWW byte com =: | 477 478 479 480 481 482 483 487 488 489 490 491 492 493 | 11631164 1165 1166 1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 
" Р : | 494 495 496 497 498 499 500 504 505 506 507 508 509 510 | 11801181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 
and click on Free Е | 511 512 513 514 515 516 517 521 522 523 524 525 526 527 | 11971198 1199 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 
1160 t | 528 529 530 531 532 533 534 538 539 540 541 542 543 544 | 12141215 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 12 1227 1228 1229 1230 
Product Inf ti t | 545 546 547 548 549 550 551 555 556 557 558 559 560 561 | 12311232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 
Froduct Information. : | 562 563 564 565 566 567 568 572 573 574 575 576 577 578 | 12481249 1250 1251 1252 1259 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 1264 
t | 579 580 581 582 583 584 585 589 590 591 592 593 594 595 | 12651266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 1280 1281 
Follow the : 
і П „і : Product Catego Graphics Tablets/Mice/ Tape Drives 23 On-Line Servíces 38 
instructions on line. : Information gory Pen Input 10 UPS/Power Management 24 Operating Systems 39 
Ё Keyboards 11 Voice Technology 55 OS/2 54 
t To receive information for an LAN Hardware 12 Softw Programming Languages/ 
* entire category, circle the appropriate Laptops & Notebooks 13 i p 25 Tools 40 
t — number in box above. Mail Order 14 ORDER = Security 41 
i 4 Memory/Chips/Upgrades 15 Со — 27 Shareware 42 
E pam ن‎ к Miscellaneous Hardware 16 О е a ey 2 Software Duplication 43 
Е Accessories/Supplies 1 Modems/Multiplexors 17 — cquisition 2 Spreadsheets 44 
; Addin Boards 2 Monitors & Terminals 18 mig 3 UNIX 45 
: Bar Coding — 3 Multimedia/CD-ROM 19 Vw Н = Utilities 46 
1  Communications/Networking 4 PCMCIA 57 Engineering/Scientific 31 Windows 47 
E Entertainment 32 ; 
| j Computer Systems 3 Printers/Plotters 20 ; Word Processing 48 
+ X Data Acquisition 6 Pro Graphics 33 
1 i | ^ grammable Hardware 21 : 
; Diagnostic Equipment 53 RAID Drive Arra Macintosh 34 General 
: : : ys 56 " we 
t Disks & Optical Drives 7 SCSI/Peripheral Mail Order 35 Books/Publications 49 
i 3 я pheral Interfaces 59 - 2 
t  Diskettes/Duplicators 8 Scanners/OCR/Digitizers 22 Mathematical/Statistical 36 Recruitment 50 
* Fax Boards/Machines 9 Miscellaneous Software 37 Miscellaneous 51 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information You Need = FAST! 
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FAS Т: 


d» 

g 

E INQUIRE BY MAIL 
э. On the opposite 

= side, enter your 

5 пате апа адагеѕѕ. 

x Then circle the 

= А А 

T inquiry numbers that 
5 correspond to those 
E on the advertisement 


or BYTE article, and 
mail this postage- 
paid card. 


FASTER: 


U Uz 8 z oJ 
Toe TE- INQUIRE BY FAX 
ы О О "|P oU Q 
Б Ж = کڪ وا‎ Enter the 
M-1- "ze information as 
< £ it Ap described above, 
z BÀ 21 86 then fax this 
S = В : D card to: 
1 = m = 
o qq 4 om 800-571-7730 
= a = "| 8 ® 
= =i T ГЕ 
= Ш 2 = 
= 5 P FASTEST: 
= О z > INQUIRE ON 
E r- THE INTERNET 
= Access BYTE’s 
— — L| home page at: 
—— —i www.byte.com 


and click on Free 
Product Information. 
Follow the 
instructions on-line. 
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BYTE 


DP هه‎ з مد‎ з ља Pa a ъл مه مومه دهد ممه‎ д Bah عد دج‎ # Дый 9.4.5 Быйыл LAA مهد‎ дыз مهه‎ AE احج‎ быз حش« هد‎ LRA LAD مهه‎ лый مهه‎ Gees AAP ALAP هة‎ OAR ъло AA نيه يمد‎ ле ыз Ало خو‎ AD A a A ALT AA ٠ مه۲ هة مه‎ клып AA оло جهو‎ AA Анал э дый AAAA АДА مهه‎ 4 A مهد مهه مهد حو دهد‎ п ممه‎ e 


ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
Iz 88 SRA TECHNOLOGY 631-632 VISUAL NUMERICS 112DM 20 800-364-8880 
TRAINING CO їз SOI | м. м м үе. 
605-606 RAIMA CORP 112DM 14 206-557-0200 192 STARTECH COMPUTER 201 800-265-1844 SYSTEMES GMBH 193 +49-7131-255063“* 
628 RAINBOW TECHNOLOGIES 112 800-852-8569 PRODUUTG zm 
ND. Teen 78 STATSOFT 85 918-583-4149 W 
ASSOCIATES 112DM 12 800-966-RAVE | 83 STORAGE SOLUTIONS 149 203-325-0035 |. WALKER, RICHER & QUINN 39 206-217-7100 
206-207 НО! 201 800-АСІ-8090 | * SYMANTEC 23 8006284777 | 64 WATCOM SQL 27 800-8-5ҮВАЅЕ 
ext 71 9AP4 ext 22059 
167-170 RECORTEC INC 197 800-729-7654 | 607 SYSTEMS & SOFTWARE  112DM23 800-788-1386 | 127-128 WIBU(U.S) 166 800-986-6578 
178 RHETOREX INC 201 408-370-0881 613 WINBOOK 11 800-468-0366 
153-154 ROSE ELECTRONICS 196 800-333-9343 T 133-134  WITCHDESK INC 69 800-544-4756 
S 191 ТАКЕ 206 — 800TALKIEA | 644  WIZSOFT 112DM 8 508-620-4554 
179 TALKING TECHNOLOGY INC 201 800-685-4884 197 WORKGROUP SOLUTIONS 206 800-234-7813 
85: SAGELEUIRUNIUS 115 5086820055 | 485  — TAPEDISKCORP 204 8008273372 | » WORLDWIDE TECHNOLOGIES 184 215-922-0116" 
619 SAMSUNG ELECTRONICS 122 201-229-4053 196 TERN INC 205 916-758-0180 
620-621 SAMTRONDISPLAYSINC ВОМА8 310-537-7000 | 7g TOSHIBA AMERICA INC 74-75 800-457-7777 Z 
194 SCI TRAN PRODUCTS 203 — 4123677063 | i5»  TRIVALLEY TECHNOLOGY INC 202 510-447-2030 | 80 ZEOS INT'L (MICRON) 16-17 800-554-5226 
624 SEGUE SOFTWARE 112DM 2 800-287-1329 | 181 Z-WORLD ENGINEERING 205 916-757-3737 
220-221 SERMAX 204 800-209-7126 U | * Correspond directly with company. ** Indicates FAX Number 
2м SGSTHOMPSON о оа ырш | 181192 UNDIRECT Aaa aa ence a ie 
TP 205 800.248.3475 | 199 UNITED EDUCATION CENTERS 206 800-877-4889 Incurred when calling these numbers. 
200-201 SIGMA TECH SOFTWARE 201 818-368-6132 RM E RUE Edition 
189 SILICONRAX 202 800-700-8560 V MW - Ads only appear in Midwest Region Edition 
159-160 SOFTWAY AMERICA INC 198 3036705345 | 1809 VIDEXINC 200 5037580501 | DE. aye e; ai р сед. Ше Ж 
157-158 SOLID COMPUTER GMBH 191 | +49-89-3159146** 117-118 VIEWSONIC 53 800-888-8583 SO - Ads only appear In Southern Region Edition 


BYTE ADVERTISING SALES STAFF 


John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683 
Diane Lieberman, Advertising Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND 


CT, MA, ME, NH, Upstate NY, RI, VT, 


Ontario, Canada, Eastern Canada 
Sanford L. Fibish (617) 860-6344 
Merle Model (617) 860-6221 

The McGraw-Hill Companies 

24 Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6899 


MID-ATLANTIC 

DC, DE, MD, NC, NJ, NY, NYC, PA, 
VA, WV 

Michael Feinberg (212) 512-4811 
Neill Helms (212) 512-4629 

John Ferraro (212) 512-2555 


Margot L. Swanson (603) 924-2651 


The McGraw-Hill Companies 
1221 Avenue of Americas— 
28th Floor 

New York, NY 10020 

FAX: (212) 512-2075 


CENTRAL U.S. 

AL, AR, FL, GA, IA, IL, IN, KS, KY, LA, 
MI, MN, MO, MS, ND, NE, OH, SC, 
SD, TN, WI 

Lori Silverstein (614) 899-4908 
Paul Franchak (614) 899-4912 
Jeanne Beeson (617) 860-6349 
The McGraw-Hill Companies 

921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

FAX: (614) 899-4999 


SOUTHWEST, ROCKY MOUNTAIN 
CO, OK, TX 

Jennifer Walker (214) 701-8496 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 
Dallas, TX 75240 

FAX: (214) 991-6208 


INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (803) 924-2501, Fax: (603) 924-2683 


NORTH PACIFIC 


AK, Northem CA, HI, ID, MT, OR, 


Silicon Valley, UT, WA, WY, 
Western Canada 

Roy J. Kops (415) 513-6861 
Susan Rastellini (415) 513-6951 
Lisa Farrell (415) 513-6862 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-6867 


SOUTH PACIFIC 

AZ, Southem CA, NM, NV 
Beth Dudas (714) 753-8140 
Mark Speros (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 

FAX: (714) 753-8147 


Peterborough, NH Office: 
Inside Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


BYTE Deck 
Brian Higgins (603) 924-2596 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


EURO-DECK 
Joseph Mabe (603) 924-2533 
avTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


Regional Advertising Sections 
Eran! Higgins (803) 924-2596 


One Phoenix Mili Lane 
Peterborough, NH 03458 


NEW MEDIA/ONLINE PRODUCTS 
Brad Dixon (603) 924-2574 


One Phoenix Mill Lane 
Peterborough, NH 03458 
FAX: (603) 924-2683 


UNITED KINGDOM, BENELUX 


Jonathan 


owan 


The McGraw-Hill Companies 
34 Dover St. 

London W1X 4BR 

England 

Tel: +44 171 495 6781 

FAX: «44 171 4956734 


GERMANY, SWITZERLAND, 
AUSTRIA 


Jürgen Heise 


The McGraw-Hill Companies 


Liebigstrasse 19 
D-60323 Frankfurt 


German 
Tel: +49 


y 
69 7140 7140 


FAX: 449 69 7140 7146 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 
Zena Coupé, Amanda Blaskett 
A-Z International Sales Ltd. 

70 Chalk Farm Road 

London NW1 ВАМ 

England 

Tel: +44 171 2843171 

FAX: +44 171 2843174 


ISRAEL 

Dan Aronovic 
DARA International 
41 Ravutski 
Ra'anana 43220 


Israel 


Tel: 4972 9 919544 
FAX: 4972 9 981934 


TAIWAN 

Janet Wang 

Third Wave Publishing Corp. 
end FI., No. 19-2, Lane 231 
Fu Hsing North Road 

таре 105, Taiwan 


О.С. 
Tel: +886 2 7136959 
FAX: 4886 2 7189467 


HONG KONG 
Zoe Yen 


Third Wave Publishing Corp. 


Unit 2, 6F Hing Wah Center 
82-84 To Kwa Wan Road 
Kowloon, Hong Kong 

Tol: 4852 764 3830 

FAX: 4852 764 3857 


KOREA 

Young-Seoh Chinn 
JES Media Intemational 
6th FE, Donghye Bldg. 
47-16, Myungil-Dong 
Kangdong-Gu 

Seou! 134-070, Korea 
Tal: +82 2 4813411 


FAX: +82 2 4813414 


JAPAN 

Hirokazu Morita 
Japanese Advertising 
Communications, inc. 
Three Star Building 
3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 
Japan 

Tel: «81 3 32614591 
FAX: 481 3 32616126 


AUSTRALIA 

Phil Bush 

National Advertising Services 
7-13 Parraween Street 
Cremorne NSW 2090, 
Australia 

Tel: 461 2 908 9329 

FAX: 461 2 953 8274 


JANUARY 1996 BYTE 


SINGAPORE, INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 
Janat Wang 

Third Wave Publishing Corp. 
2nd Fi, No. 19-1, Lane 231 
Fu Hsing North Road 

[ре 105, Taiwan 

R.O.C 


Tel: 4886 2 7136959 ext. 226 
FAX: «886 2 7189467 


MALAYSIA 

H.K. Lim 

Servex (Malaysia) Sdn. Bhd. 
5th Floor, Bena Tower 

160, Jalan Ampang 

50450 Kuala Lumpur 
Malaysia 

Tel: 460 3 2624592 

FAX: «60 3 2624591 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. Category No. Category No. 
Inquiry No. Page No. inquiry No. Page No. Inquiry No. Page No. 
mi A R D W A i E 6 DATA ACQUISITION 149-150 FIRST SOURCE INTL 186-187 
171 AMERICAN ADVANTECH 202 | * INTEL CORPORATION 12-13 
173 GAGE APPLIED SCIENCES INC 203 | ' INTEL CORPORATION 28-29 
1 ACCESSORIES/SUPPLIES 175 IOTECH 23 |" JAMECO ELECTRONICS 181 
. ANTHRO CORP lac ° MICROSTAR LABORATORIES 203 | 155-156 LATRADE 192 
216-217 COMPUTER GATE 200 | 476 NATIONAL INSTRUMENTS 203 | 220-221 SERMAX 204 
194 SC TRANPRODUCTS 203 | 234 SGS THOMPSON MICROELECTRONICS 100-101 
2 ADD-IN BOARDS . WORLDWIDE TECHNOLOGIES 184 
214-215 CAMELEON TECHNOLOGY INC 24 | 53 DIAGNOSTIC EQUIPMENT 
135-136 DEXON SYSTEMS LTD | ш MICRO 2000 12133 | 46 MISCELLANEOUS HARDWARE 
218-219 GLOBETEK 200 129-130 CALIFORNIA PC PRODUCTS INC 104 
. JAMECO ELECTRONICS 11 | 7 DISK & OPTICAL DRIVES 
179 TALKING TECHNOLOGY INC 200 | м ASHTEK INC 189 | 47 MODEMS/MULTIPLEXORS 
163-164 VORTEX COMPUTERSYSTEMES GMBH N | макы eee pare шш | * JDR MICRODEVICES 199 
101-102 KINGSTON TECHNOLOGY 103 
3 BAR CODING 151-152 MICRO SOLUTIONS COMP PROD 19 | 48 MONITORS & TERMINALS 
180 VIDEXINC ж | жа mop ORE 7 | 161-162 ACTION 196 
85 SAG ELECTRONICS 115 228-229 CTX INTERNATIONAL INC 124 
4 COMMUNICA TIONS/ 83 STORAGE SOLUTIONS 149 746-747 DAEWOO 35 
NETWORKING 140 DATALUX CORPORATION 178 
232 3COM CORPORATION 63 | 11 KEYBOARDS 744-745 GVC CORP 119 
i BAK RETO 4849 | 440 DATALUX CORPORATION 178 | 722723 LITEON 405 31 
139  COMPUTERLANE UNLIMITED 194 121-122 MAG INNOVISION 73 
736-737 ERGOTRON EUROPE 4069 | 12 LAN HARDWARE 617-618 МАМАО USA CORP 119 
186 NEWVOICE at ا‎ „ MER sj. | T PHILIPS MONITORS 4015 15 
184 PIKA TECHNOLOGIES 200 | обу BOCA RESEARCH ARS cip | 137-138 PRINCETON GRAPHICS 127 
206-207 ACI „еу 401819 | 619 SAMSUNG ELECTRONICS 122 
178 RHETOREXINC „ате су | 620-621 SAMTRON DISPLAYS INC 80МА 8 
153-154 ROSE ELECTRONICS Ht | acu. OVBERSGORRORATIN igo | 748-749 SMILE 122 
x me рур ч 201 | 145-146 CYBEX CORPORATION 180 | 117-116 VIEWSONIC 7 
157-158 SOLID COMPUTER GMBH „и = анода йм 
192 STARTECH COMPUTER PRODUCTS bri | lass BST RUE MTL 18617 | 19 MULTIMEDIA/CD-ROM 
uM a vec 20! | 163.164 VORTEX COMPUTERSYSTEMES GMBH 193 | 212-213 BOXLIGHT CORPORATION 204 
741-742 ELEKTROSON BV 71 
С ЛЕКТЫН 13 LAPTOPS & NOTEBOOKS 230-231 MAT з 
198-199 АРРАО INTERNATIONAL INC in нш ausos | 195 PANELIGHT 205 
140 DATALUX CORPORATION 178 |, i PORTABLES ee | їй PASSPORT DESIGNS INC 165 
. DELL COMPUTER CORP UM | ne ача ak LTE qg4 | 119-120 PROXIMA CORPORATION 99 
. DELL COMPUTER CORP см |, aes 22.23 | 185 TAPEDISK CORPORATION 204 
" CEU MPU PORE: m | DELL COMPUTER CORP 42-43 
709 DIGITAL EQUIPMENT CORP EUROPE 40167 |, рр чц s | 20 PRINTERS/PLOTTERS 
629 DIGITAL WINDOWS NT 89 |, DELL COMPUTER CORP 80NA7 | 139 COMPUTERLANE UNLIMITED 194 
qu имран 202 | 752-753 FIRST INTERNATIONAL COMPUTER 4082 | 614-615 KYOCERA ELECTRONICS INC 35 
| GATEWAY 2000 56A-X |, JDR MICRODEVICES 199 | 622 MANCHESTER EQUIPMENT COMPANY  192МЕ 2-3 
- ни p^ 183 MICRO-INTERNATIONAL INC 204 
732-733 MITAC INTERNATIONAL CORP 401816 | 21 PROGRAMMABLE HARDWARE 
у чета xi d 712-713 OLIVETTI S.P.A. 40529 | 93-94 ALADDIN SOFTWARE SECURITY INC 102 
: 143 РСЗ СОМРІЕАТ 176477 | * DATA ACCESS CORP 188 
| spain айд, E. TOSHIBA AMERICA INC 74-75 | 710-711 FAST SECURITY AG 11 
INTEL CORPORATION йш! hı есй "P JOH MIGRODEVIGEE - 
81 MICRON COMPUTER сы 628 RAINBOW TECHNOLOGIES 112 
э les Pi cl 7917 | 44 MAIL ORDER 740 RAINBOW TECHNOLOGIES 55 
em Хна ланы м. vens | 64 COMPUTER DISCOUNT WAREHOUSE 120-121 | 196 TERN INC 205 
630 RAVE COMPUTER ASSOCIATES M20M 12 | ^ writes i es к, | р жш E 
быт, HEATED - + ЈАМЕСО ELECTRONICS 181 181 Z-WORLD ENGINEERING 205 
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22 SCANNERS/OCR/DIGITIZERS 
105-106 MICROTEK 128D 
743 RECOGNITA 112 
52 SECURITY 
91-92 ALADDIN SOFTWARE SECURITY INC 82 
93-94 ALADDIN SOFTWARE SECURITY INC 102 
710-711 FAST SECURITY AG 11 
222-223 LINTEL SECURITY 205 
740 RAINBOW TECHNOLOGIES 55 
628 RAINBOW TECHNOLOGIES 112 
127-128 WIBU 166 
23 TAPE DRIVES 
97-98 EXABYTE CORPORATION 19 
151-152 MICRO SOLUTIONS COMP PROD 179 
177 OUALSTAR CORP 205 
204-205 SHAFFSTALL CORP 205 
185 TAPEDISK CORPORATION 204 
24 UPS/POWER MANAGEMENT 
224 AMERICAN POWER CONVERSION 32-33 
95-96 BEST POWER TECHNOLOGY 95 
707-708 LUNAR ENERGY CO 4015 21 
109-110 OPTIOUEST 51 
25 BUSINESS 
616 BBN DOMAIN CORP 91 
82 CARDIFF SOFTWARE 98 
734-735  FINSON 91 
103-104 MICROGRAFX 59 
119-120 PROXIMA CORPORATION 99 
133-134 WITCHDESK INC 69 
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NETWORKING 
714-715 COMPEX INC 4015 19 
90 DIGIPHONE (CAMELOT) 111 
738-739 DISTINCT CORPORATION 4015 18 
149-150 FIRST SOURCE INTL 186-187 
99-100 FRONTIER TECHNOLOGIES 167 
226 LANSOURCE TECHNOLOGY 152 
74 PERSOFT INC 76 
191 TALKIE 206 
Ы WALKER, RICHER & QUINN 39 
28 DATA ACQUISITION 
724 NATIONAL INSTRUMENTS 4015 26 
29 DATABASE 
62 BORLAND INTERNATIONAL 15 
172 COMPUTERWISE 206 
611 WIZSOFT 112DM 8 
30 EDUCATIONAL 
190 UNITED EDUCATION CENTERS 206 
31 ENGINEERING/SCIENTIFIC 
703-704 DATASCAN TECHNOLOGY 4015 23 
729 ON TIME MARKETING 4015 27 
33 GRAPHICS 
233 COREL CD-ROM 105 
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67 COREL INTERNET 21 
135-136 DEXON SYSTEMS LTD 166 
187 EMATEK GMBH 206 
103.104 MICROGRAFX 59 
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73 PASSPORT DESIGNS INC 165 
119-120 PROXIMA CORPORATION 99 
133-134 WITCHDESK INC 69 
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64 COMPUTER DISCOUNT WAREHOUSE 120-121 
65 COMPUTER DISCOUNT WAREHOUSE 128B-C 
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78 STATSOFT 85 
37 MISCELLANEOUS SOFTWARE 
734-735  FINSON 91 
38 ON-LINE SERVICES 
450 BIX 217 
i COMPUSERVE OUTSERT 
: IDT 207 
39 OPERATING SYSTEMS 
113-114 OQUARTERDECK OFFICE SYSTEMS 89 
197 WORKGROUP SOLUTIONS 206 
54 05/2 
i IBM OS/2 60-61 
71 NSTL 135 
611 WIZSOFT 112DM 8 
40 PROGRAMMING LANGUAGES/ 
TOOLS 
705-706 ADONTEC GMBH 4015 24 
: APPLE/ORACLE 112DM 19 
: COPIA INTERNATIONAL LTD 132 
187 EMATEK GMBH 206 
719 GREY MATTER LTO 4015 12 
225 HUMMINGBIRD COMMUNICATIONS 66 
608-609 INNOVATIVE SOFTWARE 112DM 9 
* MICROSOFT CORPORATION 79 
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601 NOBLENET 112DM 7 
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631-632 VISUAL NUMERICS 112DM 20 
s WALKER, RICHER & QUINN 39 
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720-721 INTERGRAPH CORPORATION 4015 4 
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142 ALLMICRO 195 
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75 PKWARE INC 163 
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607 SYSTEMS & SOFTWARE 112DM 23 
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47 WINDOWS 

616 BBN DOMAIN CORP 91 
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617-618 NANAO USA CORP 119 
613 WINBOOK 11 
133-134 WITCHDESK INC 69 
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: BYTE BACK ISSUES 19250 4 
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88 SRA TECHNOLOGY TRAINING CO 142 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 


Inquiry No. Page No. 
А 
1039 AccuSoft 112DM 20 
1038 ACIUS 112DM 20 
1072 Act Financial Systems 4015 30 
Ademco 83 
Advanced RISC Machines 153 
Alcatel 40153 
AllPen 34 
1049 Amber Logic 4015 22 
AMD 25, 67 
Ameritech 38 
Analog Devices 30 
1011 Andrew 173 
1091, Apple Computer 34,40, 107, 
1101 113, 116 
1050 Arcom Control 4015 22 
Systems 
1025 Aris 173 
AT&T Bell Labs 81 
AT&T Wireless Services 83 
982  A.T.Schindler 170 
Communications 
1003 AutoGraph International 172 
Avantos 40 
Aware 30 
B 
1019 Biscom 173 
BIS Strategic Decisions 26 
Blue Sky Software  112DM 15 
984 Boca Research 168 
Borland International 99 
B-Plan International 4015 5 
1032 BSO/Tasking 112DM 19 
1071 Butler Group 4015 28 
1012 Bytech Business Systems 172 
C 
1080 CAD-Capture 4015 30 
Cad Research 4015 5 
Caligari 40 
1030 Cardiff Software 112DM 19 
Chorus Systems 4015 З 
Citrix Systems 107 
1136 Cognos 143 
994  ComByte 170 
1087 Compact University 161 
CompuServe 38 
Computer Knacks 159 
Concentric Network 38 
Connectix 40 
Convex Computer 44 
1094 Copia International 133 
1140 Corel 129 
Cray Research Business 44 
Systems Division 
Cyrix 25, 67 
D 
Data Fellows 4015 5 
Datapro 25 
1102 Daytek Electronics 116 
DEK Software 112DM 15 
Delrina 24, 40 
Deneba Software 40 
DesaWare 112DM 3 
Deskstation 40 
1096 Dialogic 133 
979  Digi-Rule 169 
977 Digital Equipment 83, 139, 
159, 169 
Digital Semiconductor 40, 153 
1067 Digitronic 4015 28 
Computersysteme 
Distributed Processing 40 
Technology 


IS pages appear only in the International edition. DM pages appear only in the U.S. edition. NA pages appear only in the North America edition. 
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E 
1063 Elitegroup Computer 401526 
Systems 
Ericsson 4015 З 
993 Eurocom 169 
Expersoft 83, 99 
F 
FirePower Systems 40 
997 Focus Enhancements 170 
1089 Folio 161 
ForeFront 112DM 15 
Frontier Technology 24 
1130 Frye Conputers 147 
G 
976 Gateway 2000 168 
1058 G. Diehl ISDN 4015 27 
General! Magic 4018 13 
Geodesic Systems 38 
H 
1090 Hewlett-Packard 34, 40, 83, 
139, 141 
1054 Hexatec 4015 27 
1004 Hilgraeve 173 
1078 Holland House 4015 32 
1007 Hummingbird 172 
Communications 
HyperAct 112DM 15 
L 
1093 Ibex Technologies 133 
IBM 40, 44, 83 
1103 IBM Personal Computer 116 
1085 ICP Vortex 4015 22 
Computersysteme 
1047 IMC 401S 22 
1081 IMSI 4015 30 
1006 InfoAccess 172 
1055 Integrated 4015 24 
Measurement Systems 
1131 Intei 25, 67, 147 
1139 Intergraph Computer 40, 137 
Systems 
lomega 40 
lona Technologies 83, 99 
1013, IQ Software 143, 173 
1135 
1059 I.R.S. 4015 24 
ISYS/Odyssey Development 40 
J 
Jitcons 40155 
1062 JOLT 4015 27 
k 
1056 Kendata Peripherals 4015 27 
983  Kroy 169 
L 
1074 Lava Software 
Lexmark International 40 
1052 Lightstone Multiuser 4015 22 
Systems 
Logitech 26 
1000 Lotus Development 24, 172 
M 
1104 Mag innovision 116 
MapInfo 40 
1129 McAfee Associates 147, 159 


1105 


MCI Telecommunications 83 
Mercury Interactive 1120М 5 


MetaCase Consulting 4015 30 
Metalink 30 
MGC Technologies 116 
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1141 Micrografx 129 
MicroMind 24 
1133 Microsoft 24, 67, 77, 83, 99, 
107, 139, 147, 112DM 3 
MicroTek 26 
1065 MindWare 4018 30 
miro Computer 40 
1106 Mitsubishi Electronics 116 
America 
1048 M.L. Electro-Optics 4015 22 
Motorola 30, 40 
987  MountainGate Data 169 
Systems 
1057 МТ! Technology 4015 24 
N 
1107, Nanao USA 116 
1108 
1142 NEC 4015 26 
1109, NEC Technologies 116 
1110 
Netscape 24, 107, 112DM 3 
New Media Technologies 40 
New World Media 24 
Next 83 
1111 Nokia Display Products 116 
Novell 99, 159 
1112, NSA Superscan 116 
1113 
1092 Nuntius 133 
0 
Oberon Software 40 
Object Management 83, 99 
Group 
1034 ObjectSpace 112DM 20 
Oracle 36 
Orckit Telecommunications 30 
O'Reilly & Associates 107 
1053 OST 4015 26 
p 
Palm Computing 34 
1114 Panasonic 40, 116 
Communications and Systems 
1073 Pathfinder 4015 30 
Pathlight Technology 40 
Performance 112DM 5 
Awareness 
1027 Phar Lap Software 112DM 19 
1115, Philips Consumer 116 
1116 Electronics 
1042 Philips Home 36, 4015 13 
Services 
Philips Semiconductor 40 
1121 Portrait Display Labs 116 
PowerQuest 40 
Powersim 4018 5 
Powersoft 99 
Power Technologies 40 
Primax Electronics 26 
Prodigy Services 83 
1035 ProNotes 112DM 20 
Psion 34 
Pure Software 112DM 5 
Q 
Quadrant 40 
Quarterdeck Office 40 
Systems 
1083 Question Mark 401$ 32 
Computing 
R 
1061 RAD Data 4015 24 
Communications 
1117 Radius 116 
1082 The Resource Center 4015 32 
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Ricoh Consumer Products 40 
R. J. Cooper & Associates 169 


Rockwell International- 80NA 2 
Collins Avionics 

Rogue Wave 112DM 20 
Software 

S 

The Santa Cruz 4015 3, 80NA 2 
Operation 

Segue Software 112DM 5 

Sharp Electronics 34 

Sheridan 40,112DM 3, 


Software Systems 112DM 19 
Siemens Private 4015 З 
Communications Systems 


Silicon Graphics 44, 139 
Smile International 116 
Soffront Software 173 


Software Development 4015 28 
Tools 
Software Interphase 112DM 15 


Softwerk 4015 32 

Solutionsoft 112DM 15 

SPEA Software 4015 26 

Starfish Software 4015 30 

Sun 24, 67, 77, 139 
Microsystems 

SunSoft 83, 172 

Symantec 40, 147, 159 

T 

Tatung Co. of America 116 

Techpower 4015 22 

Telephone Response 133 
Technologies 

3L 4015 28 

TopSpeed 173 

Tseng Labs 40 

Twenty/20 Software 112DM 19 

U 

Ulead Systems 40 

User Interface 4015$ 28 
Technologies 

V 

VenturCom 80NA 2 

Viewsonic 116 

Virtual Media 112DM 15 
Technology 

Visioneer 26 

Visual Components 173 

Visual Edge Software 99 

Visual Numerics 112DM 20 

Visual Numerics 4015 28 
International 

W 

Wacom Computer 4015 22 
Systems 

WexTech Systems  112DM 15 

Wiesemann & Theis 401524 

WinBook Computer 168 

WorkGroup Solutions 40 

Wyse Technology 40, 168 

X 

Xerox PARC 81 

Xionics Document 169 
Technologies 

Y 

Yamaha Sound 40 

Z 

Zenith Data Systems 40, 161 


BIR: Your Loach 
{0 the Internet! 


WU е», РА Give BIX a try with our new 5 for Free Offer! Join BIX 


5 ШР für 


„©, today and get 5 hours of evening and weekend access for free! 


Take the rest of the calendar month to explore BIX, and then 
F continue for our standard $13 monthly membership fee. 
Грр Further details and complete rate information are 
provided during registration. Using any communications 
7 ГА = << v program, dial 1-800-695-4882. At the "logon" prompt enter bix. 
“tory ' Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Free plan, daytime rates ($9/hr.) apply for access during prime time hours. The 5 for Free offer is valid for first-tima members only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 


resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. fry BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou caH Hack it 


Bruce F. Webster 


The Real Software Crisis 


The shortage of top-notch 
programmers threatens to 
become £he limiting factor 


in software development 


rady Booch calls it “опе of the dirty little 
secrets of software engineering”: Success in 
software development depends most upon 
the quality of the people involved. In his 
book Software Engineering Economics (Prentice-Hall, 
1981), Barry Boehm rigorously shows individual and 
team productivity to be the leading predictor in estimat- 
ing software costs; it's twice as significant as product 
complexity. And any decent book on building and man- 
aging a software team urges you to “hire the best people." 

Ah, there's the rub. Perhaps you’ ve noticed that it's get- 
ting more and more difficult to locate and then hire the 
best people. This isn't an illusion; it's real, it's significant, 
and it's only going to get worse. It is, in fact, the heart of 
the real software crisis: There is more software to be 
developed than there are capable developers to do it. De- 
mand will continue to outstrip supply for the foresee- 
able future. Hence, more and more software will be be- 
hind schedule, over budget, underpowered, and of poor 
quality—and there's nothing we can do about it. 

"Nothing?" you ask. “What about better schools, bet- 
ter tools, better on-the-job training, better methodolo- 
gies?" Those are essential because they raise the quality 
of most developers. But they do not solve the funda- 
mental problem. 

The conclusion I have reluctantly come to after more 
than 20 years of software development is this: Excellent 
developers, like excellent musicians and artists, are born, 
not made. The number of such developers is a fixed (and 
tiny) percentage of the population. Thus, the absolute 
number of such developers grows very slowly. At the 
same time, the demand for them expands rapidly due to 
the world's increasing use of, and reliance on, software. 

The situation is worse than it appears. Some of these 
innately talented people never go into the computer in- 
dustry. Many who do never develop their full potential. 
Others become prima donnas, demanding large salaries 
and extreme benefits. Or they become "cowboy pro- 
grammers," shooting from the hip and holding teams, 
projects, or entire companies hostage. А few burn out 
and leave the field. Of those left, only a fraction meets the 
requirements for your project. 

This is not to slight the decent, talented software en- 
gineers, the ones who study hard and work hard at de- 
veloping and maintaining their skills. Indeed, if not for 
them, we wouldn't have a software industry at all. But 
even they can't meet the demand, and their efforts are un- 
dermined by the mediocre (or worse) programmers. 

Suppose that companies needed in-house orchestras 
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to produce quality music. The demand for musicians 
would explode, and their starting salaries would soar. 
Think about the vast number of people (especially college 
students) who would take up music regardless of their 
talent or inclination, guaranteed an entry-level position 
because companies were desperate to fill all those seats. 

Here and there, a great soloist or ensemble would play 
with passion, skill, and creativity, but much of what mu- 
sicians produced would be cacophony, especially as the 
newcomers and those lacking talent and skill struggled 
with unfamiliar instruments and pieces. Now imagine 
that jobs, companies, and lives depended on how flaw- 
lessly the players performed. 

This scenario describes the current state of software de- 
velopment. I saw this for the first time when I went back 
to teach computer science at the same place I had studied 
a decade earlier. The enrollment of computer science 
majors had gone up by almost a factor of 10, yet a pro- 
fessor who had been there since I was a student noted 
that the absolute number of really excellent computer 
science students remained the same. 

In the years since my graduation, my experience in 
building and working with development teams has con- 
firmed this. Ask any manager how many résumés and 
interviews it takes to find a top-notch software architect 
or developer. 

As needs, costs, and opportunities escalate, some great 
breakthrough—a “silver bullet,” to use Frederick Brooks’ 
classic phrase—may yet quell the software crisis, re- 
ducing the complexities of development. If you wish to 
bet on that, go ahead. But in the meantime, keep your 
eyes and your checkbook open and grab the great pro- 
grammers when you can—they’re getting really hard to 
find. Ш 


Bruce F. Webster is a consultant and author of Pitfalls of 
Object-Oriented Development and The Art of "Ware (both 
M&T Books, 1995). He can be contacted on the Internet at 
bwebster@ bfwa.com or on BIX c/o “editors.” 
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DELL POWEREDGE DELL” POWEREDGE™ SP-2 * 3Com PCI EtherLink 
Servers Optimized for DUALPROCESSOR 19/100MB NIC 
Reliable Network CAPABLE SYSTEM * 6X SCSI CD-ROM 
Performance | 133MHz PENTIUM? PROCESSOR ` • SafeSite'" Server 
к= • 16MB Parity Memory Management Software 
* 256KB Cache * Dell BusinessCare™ Service 


e 2x2GB SCSI HDD $7527 Product Code #300818 


* Adaptec 2940 SCSI Controller · CALL FOR A CONFIGURATION 
* 15LS Monitor (15" CRT, .28mm) CUSTOMIZED TO YOUR NEEDS. 


'Non-discountable promotional price good only until 1/15/96. 


pentium 


RARELY WILL 
YOU SEE _ 
ACCC TIN 


SUCH TOTAL 
AGREEMENT. 


In the world of servers, economy and reliability neednt be mutually exclusive. 
Thats because we've engineered a number of innovative fail-safe devices into our 
PowerEdge" servers to help stop problems before they start. 


Our Dell? SafeSite" server management software monitors the primary elements of ОСАДА. 
the server and can alert you — even раде you— as to the nature and urgency of the problem. 
Parity memory helps detect data errors before they become problems. TO ORDER, CALL 


Each server is Novell? Banyan™ and Windows NT" certified, and rigorously tested. | 
And our PowerEdge SP-2 servers are backed by our BusinessCare™ program that includes 800-626-8295 


a three-year warranty! with an option for four-hour mission-critical on-site response!’ So call 
Dell for reliable servers. Or have the guys їп accounting do it for you. | Keycode #01083 | 


http://www.us.dell.com/ 
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DELL OPTIPLEX 


Higher Networked Performance 
Lower Lifecycle Costs 


Amazing as it may seem, that's what Dell's 
large customers save on the average OptiPlex PC 
over the course of its lifetime. 

The price you pay for a PC only starts with 
what's on the price tag. The real expense is in 
integration costs. Support costs. Maintenance 
costs. Upgrade costs. And finally, disposal costs. 

Introducing the Dell OptiPlex GX: designed to 
help keep PC lifecycle costs under control. 

The OptiPlex GX costs you less from the very 
start. Anywhere from an average of 696 — 1596 
less than other Tier | PC companies on typical 
configurations; in fact. And it has integrated 
sound, video, and a 3Com Ethernet adapter on 
the motherboard. This design not only saves on 
integration costs, but opens up slots for 
additional cards. 

So where's the rest of the money? It's in 
reducing the long-term costs of owning a PC. 
Like 10% less downtime*; lower NOS support 
costs; and consistent, industry standard 
components; to name a few. 

And by building in leading-edge technology 
like 256KB pipeline burst cache (upgradeable to 
512KB), DMI, and integrated sound and video, the 
OptiPlex GX protects your investment by extending 
the useful lifetime of the PC. 

All of which could add up to $3000 over the 
lifecycle of an average OptiPlex GX. So call today 
to order the OptiPlex GX. It's the deal of a lifetime. 


| TO ORDER, CALL | 
800-626-8297 


http://www.us.dell.com/ 


Keycode #01084 


3Com 


Factory-Installed Fast Ethernet Cards 

All Dell DptiPlex systems are available with factory-installed, 
high-performance NICs from 3Com. Ask your national accounts rep 
about our NIC options when you place your next OptiPlex order. 


DELL" OPTIPLEX™ GX 590L 
90MHz PENTIUM? PROCESSOR 

* 8MB EDO RAM/540MB HDD 

• 256КВ Pipeline Burst Cache 

• 2MB Video Memory 

• 15TE Monitor (15" CRT, .28mm) 
» Integrated 3Com Etherlink III 
• Integrated Audio 

• 3 Year Warrantyt 


$2205 


Product Code #300813 
Introductory promotional price. 


DELL OPTIPLEX GX 5120M 
120MHz PENTIUM PROCESSOR 

• 16MB EDO RAM/540MB HDD 

• 256KB Pipeline Burst Cache 

* 2MB Video Memory 

• 15TE Monitor (15" CRT, .28mm) 
e Integrated 3Com Etherlink III 

* Integrated Audio 

* 3 Year Warrantyt 


2795 


Product Code #300822 


DELL OPTIPLEX GX 5120MT 
120MHz PENTIUM PROCESSOR 

• 32MB EDO RAM/1.6GB HDD 

• 512KB Pipeline Burst Cache 

* 2MB Video Memory 

• 17LS Monitor (17* CRT, .28mm) 
• Integrated 3Com Etherlink III 

* [ntegrated Audio 

• 3 Year Warranty! 


Product Code #300817 


Call for a configuration 
customized to your needs. 


DELL OPTIPLEX GX 5100L 
TOOMHz PENTIUM PROCESSOR 

* 16MB EDO RAM/1GB HDD 

e 256KB Pipeline Burst Cache 

* 2MB Video Memory 

e 15TE Monitor (15" CRT, .28mm) 
* Integrated 3Com Etherlink lil 

* Integrated Audio 

* 4X CD-ROM 

* 3 Year Warrantyt 


$2835 


Product Code #300816 
‘Introductory promotional price. 


DELL OPTIPLEX GX 5120M 
120MHz PENTIUM PROCESSOR 

* 16MB EDO RAM/1GB HDD 

• 512KB Pipeline Burst Cache 

* 2MB Video Memory 

e 15TE Monitor (15" CRT, .28mm) 
• Integrated 3Com Etherlink III 

* Integrated Audio 

• 3 Year Warrantyt 

Pictured System 


$3135 


Product Code #300814 


DELL OPTIPLEX GX 5133MT 
133MHz PENTIUM PROCESSOR 

• 32MB EDO RAM/1.6GB HDD 

• 512KB Pipeline Burst Cache 

* 2MB Video Memory 

e 21TE Monitor (21" CRT, 30mm) 
• integrated 3Com Etherlink |! 

* Integrated Audio 

• 3 Year Warrantyt 


73990 


Product Code #300823 
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DELL LATITUDE DELL? LATITUDE™ LX * 32-bit Local Bus Video, 
Dependable Notehooks 100MHz INTELDX4™ PROCESSOR 1МВ Video RAM 


With Superior Battery Life 10.4" Active Matrix Color Display * 2 Type 1/1 Type III PC Card 


Expansion Slots 
° 4 RAM 
PU НАМ ИНЕ MBA | * Preloaded Communications Our New 100MHz 
• 128KB External L2 Cache 


• 420MB Upgradeable HDD Sois Active Matrix 


* 6.2 Pounds х 
10МВ М 
аи I * 3 Year Extended Warranty! Latitude LX Notebook 
• $99 More for 2nd NiMH Battery A 
(Slides into floppy drive to • 30 Day Money-back Guarantee 


achieve extended battery life) Product Code #600133 


If you value 
performance as | 
highly as you value 
a dollar, our Latitude 
LX notebook is cause 
for excitement. You see, for a price well 
within reach, the LX brings you some 
features you may have thought were out 
of reach. Such as a frighteningly fast 
100MHz processor — made even faster 
with 128KB L2 cache — and a big, crisp 
10.4" active matrix display that's incredible 
for graphics and presentations. 

Of course, you also get all the other 
engineering touches that our Latitude 
notebooks are famous for, like the dual- 
battery capability that turns coast-to- 
coast^ computing from hype into reality. 

In fact, the only thing that might fall 
short of your expectations is the LX's 
aw price. But if you're willing to put 


ib. aive us a call. 
& 
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800-626-4393 


http://www.us.dell.com/ 
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THE BRILLIANCE OF ACTIVE 
MATRIX. THE SPEED OF 
100MHz. THE PRICE OF WOW. 


Aln Cross-Country™ tests conducted by VeriTest, inc., a leading independent test lab, the Dell Latitude LX 41000 lasted 3 hours 39 minutes with one battery, 7 hours 36 minutes with two batteries. That's LA to New York, no problem. The VeriTest Cross-Country 
v2.0 test simulates typical executive use of Microsoft Office? applications in Microsoft Windows® v3.11 during an airplane flight. Power management was enabled and ВМВ of RAM was installed. VeriTest, inc. is located in Santa Monica, CA, 


